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August, 1942 


High across steaming 
jungles and burning sands, Pan 
American-Africa’s fleet of DC-3’s is 


performing a cargo-carrying miracle for the 


U. S. Army. 


As this vital air route rolls up new records, tribute is paid 
to the dependability of the Pratt & Whitney Twin Wasp 
engines which are used exclusively on these Douglas transports. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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SPEED NUTS and SPEED CLIPS are lighter in weight, lower in cost and 


icker to apply. Growing in favor among aircraft engineers who 
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SPEED NUT — report as much as 80% reduction in weight, as high as 60% in cos 


RETAINING RING savings and marked shortening of assembly time. 


Illustration at left shows new fibre ring with ‘‘U" shaped SPEED NUD 
self-retained in screw receiving position. Used for attachment of hand- 
hole plates, access doors, etc. Many aircraft companies are already 
using our aluminum retaining rings to reduce weight and save many 
operations formerly required to rivet anchor lock:nuts to doubler plate 
This new fibre ring serves the same purpose as the aluminum ring wih 
added savings in weight, cost and aluminum. SPEED NUT retaining 
strips are also available in fibre, aluminum, and stainless steel. Samples 
and engineering details mailed promptly on request. 


TINNERMAN PRODUCTS, INC. 
2070 Fulton Road Cleveland, Ohlt 
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Wallace Barnes Co., Ltd., Hamilton, Ontario Simmonds Aerocessories, Ltd., London 
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VET On board: the first Pan-American Clipper to 
span the Pacific was an Octant, appropriately 
bearing the name Pioneer. Today, Pioneer 


“THE INVISIBLE CREW Octants fly with all the Clippers; and with 


our great service airplanes that cover vast 


iB, 
stretches of water on regular and special 


ly *s missions. For at sea, or over uncharted terri- 
tory, the Pioneer Octant gives the navigator 
his only possible ‘ fix’’— through measuring 
the angular altitude of a celestial body. Like 
the Octant which helps our navigators to 
“shoot the stars’, the other Pioneer precision 
Navigation Instruments help our flying Americans 
to keep our star of victory in the ascendency. 
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THOUGH WE ALL WANT more cargo 
—as well as combat—planes, we’ve got 
to be realistic about what we can get 
now. The editor, on page 91, warns 
against over-optimism by facing facts 
which can’t be overlooked. The various 
phases of ‘what has grown to be the 
eargo-program controversy in its pres- 
ent status are brought together in the 
Aviation news on page 247. 

An unusually authoritative analysis 
of Japan’s air power, shedding new 
light on our Asiatic enemies, has been 
prepared for Aviation by Emil Speyer, 
whose figures on Nipponese strength in 
the air are widely accepted abroad. Be- 
ginning on page 94, the article gives a 
keen insight to Japan’s productive 
ability as well as her present strength. 

Dealing with the other of our major 
enemies, Lucien Zacharoff gives some 
of the reasons why Hitler’s Luftwaffe 
failed in its task of annihilating the Rus- 
sian Air Foree. His predictions on the 
future of German airpower are bul- 
warked by previous prophecies which, 
at the time, dissented sharply from 
majority opinion. 

Further lifting the veil of secrecy 
which has surrounded Soviet military 
aircraft, three-view silhouettes and tech- 
nical data on some of Russia’s currently 
operational planes are on page 100. 

The newest phase of our growing Air 
Forces is analyzed in Gliders Join The 
Fight (page 101). Additional informa- 
tion on motorless flight will be found 
on page 203, giving details of the newest 


Lucien Zacharoff, author of five books and 
commentator on military affairs, reveals the 
crisis in leadership, manpower and equipment 
which the Nazi air force faces as it nears an- 
other winter of war on the Russian front while 
facing growing strength of American and 


British air forces on the west. 
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* * IN THIS ISSUE * « 


training glider to join the AAF Glider 
Training Command, together with a 
description of both training methods 
and one of the outstanding glider- 
trainers being used to develop England’s 
Airborne Division. 

With the cargo plane program in a 
furor, the fourth article in Capt. Frank 
Courtney’s series on water based air- 
craft is particularly timely, for in it he 
declares that much of today’s funda- 
mental data on modern hull design has 
been based on fallacy. His conclusions 
are that the transversely flat planing 
bottom is the logical solution; the first 
of his reasons for reaching these con- 
clusions are given in this issue. 

_ With speed, range and hitting power 
of bombers getting the spotlight, the 
auxiliary power plant has thus far been 
the unsung hero. On page 112 Blake 
Reynolds, Chief Experimental Engineer 
of the Lawrance Engineering Corp., 
shows the life saving role these “little 
giants” play, giving details of their con- 
struction and explaining how they keep 
bombers in action far from their bases 
now and what they will mean to com- 
mercial transport in the future. 

How more and better armor protec- 
tion is being produced for America’s 
fighting pilots is deseribed on page 
120 in a story of typical Yankee in- 
genuity in getting things done faster 
than they had been done—and better. 

In other phases of the production 
field, F. M. Gibian and Wes Chatten 
give “The Why of Northrop’s Engineer- 
ing Loft Technique” and Clark Coe gives 
procedure details on “Forming Extru- 
sions By Machine Methods.” Other aids 
to production are given in the article 
on page 125 which deseribes novel ma- 
chining operations which have increased 
production of high precision oil rings 
for radial engines, and in the illustration 
series starting on page 135 which shows 
machines and methods for re-lubricating 
bearings which must function perfectly 
at extremely high altitudes. 

The latest Aviation feature, the Engi- 
neering Data Book (page 159), this 
month goes into a new and swiftly 
growing field, presenting properties and 
selection data on aireraft woods, and 
strength values and computations on 
plywood. 

On the domestic airline front, Stanley 
R. Shatto and L. H. Wettengel tell how 
Continental Air Lines maintenance de- 
partment functions to keep ’em flying 
on schedule along the Rocky Mountain 
Route. 

“Democracy doing a job” might also 
serve as the title for Fred Denz’ story 
on United Air Lines Employee Sugges- 
tion Conference and how it works. Incei- 












































Stanley R. Shatto who, with L. H. Wettengel, 
wrote the article dealing with Continental Air 
Lines' maintenance operations, has been cited 
as a Civilian Hero of the Week by the Gov- 
ernor of Colorado. His citation came as a re- 
sult of @ job which helped secure our victory 
in the Battle of Midway. The 33-year old Con- 
tinental vice-president headed a crew of 171 
men who worked almost constantly for three 
and a half days to modify and service 32 Boe- 
ing B-17 Flying Fortresses and get them on 
their way to do their share in winning that 
epic battle. 


dentally, Denz was spark plug for the 
recent Chicago meet—reported in our 
news columns—which saw the youthful 
aviation industry take the lead in form- 
ing a national association to further the 
yood work of employee suggestion plans. 


Coming 


An analysis of a program for pre- 
fabrication of aircraft parts by an 
aluminum producer will be given in the 
October issue in an article dealing with 
the work now being done by the Air- 
eraft Parts Division of Reynolds Metals 
Co. The implications of time, metal and 
transportation savings made possible by 
such operations are given in a dispatch 
appearing in this month’s news columns. 

New applications for plastic tools and 
tool moulds to make more airplanes 
faster will be described in an article by 
Leonard Weiss of Brewster on the basis 
of experiments and production per- 
formance in that company’s plants. 

“The architecture of concealment”— 
camouflage—will become of increasing 
importance to Americans as our offen- 
sive mounts, for the defenses it presents 
will have to be broken. Fundamentals 
of the science of camouflaging will be 
given by Harper Goff, who has already 
“eiven the works” to many war produe- 
tion plants in this country. 





















Theres an Important Place for YOU In America’s War 
Program . . . and In the Great Post-War Aviation Industry 


As a TRAINED WEATHER FORECASTER 


@ Skilled Meteorologists are most 
essential to America’s war program. 
As a trained weather forecaster you 
can serve your country in an im- 
portant capacity. As an experienced 
meteorologist after the war you can 
enjoy a lifetime professional career. 


SPARTAN’S modern Meteorology 
Department will provide you the 
type of specialized training America 
needs and is looking for today. 
Three fluorescent-lighted labora- 
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tories filled with latest equipment, an ih 
authorized weather station, an ob- m= 
servation tower, and skilled person- we 
alized instruction assures complete 
training that enables you to qualify in 
for numerous positions as observer thi 
or meteorologist. - 
As a result of the tremendous mili- r 
tary pilot training program, the Air os 
Forces Technical Training Com- gre 
mand is making very attractive of- dre 
fers to qualified meteorology 10s 
teachers. Positions in the field, pay- 
ing from $1,260 to $5,600 annually, 
are begging for trained applicants. _ 
Both men and women are needed. pla 
Whatever field of aviation you may Ge 
choose—weather forecasting, flight, Lt 
engineering, mechanics, radio or in- Fo 
struments — this Government Ap- no 
proved, industry-recognized school on 
offers you advantages obtainable . 
at no other aviation training school - 
in America. Don’t miss today’s big , 
opportunity to serve your country du 
in an important way—and to pre- du 
pare for the great post-war commer- 
cial aviation industry. | | > =m 
Lee an 
the 
S P AR TAN “ 
wa 
= we 
SCHOOL OF AERONAUTICS : 
DIVISION OF SPARTAN AIRCRAFT COMPANY 
@ Now is the time for you to get YOUR spe- fre 
cialized training. Mail the coupon for the Inf 
new SPARTAN 64-page catalog. NEXT th: 
SEMESTER STARTS OCTOBER 12th. 
a : an 
FER =: 10 
laden bok tak ee Maxwell W. Balfour, Director commercial Plt —. Avan erie 4 : P : 
Send me your new Catalog, describing in detail the SPARTAN courses I have checked, also stating tuition and a oo ion C Algtine Commust- : 
living expenses. C Airline Mainte- Oo Private Pilot : mi 
nance Engineering Course . 
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The Aviation Industry is doing its job... 
A Year’s Production A Week — Every Week 














MERE hundred planes a month in 1938; 200 in 

1939; 450 in 1940; 1,600 in 1941, and today, as this 

is written, plane production goes on at a rate of 5,000 a 

month. A previous year’s production now in one single 
week — every week. 

So begins the story of the greatest industrial expansion 
in history; an industrial miracle that far surpasses any- 
thing our enemies ever have done or can do. Not only 
did we out-produce the Axis but the acceleration in our 
production during the past 12 months exceeded the 
greatest increase in German output during their forced- 
draft war preparation of 1939, when their production 
rose from 1,100 to 1,600 planes per month. 

The toughest part of our job was accomplished in 20 
months. We boosted deliveries from 100 or so to 1,000 
planes a week, passing the combined Axis powers. Today, 
Germany’s curve is flattening; ours is climbing steeply. 
Lt. Gen. Henry H. Arnold, Chief of the Army Air 
Forces, assures us that Army contractors will produce 
not less than 148,000 planes in the remainder of 1942 
and in 1943. During that same period Navy contractors 
will turn out at least 37,000 additional planes. 

Manpower in the airframe, engine and propeller in- 
dustries was increased from 125,000 to 450,000 workers 
during the past 20 months, with the prospect that the 
industry will be employing more than 1,000,000 men 
and women in 1943. Many manufacturers are solving 
their personnel problems by recruiting women workers. 
More than 40,000 of them — teachers, stenographers, 
waitresses, housewives and school girls — today are 
welders, assemblers, machine operators and inspectors 
on aircraft production lines. Productive floor space in 
the airframe, engine and propeller industries expanded 
from 18,000,000 sq. ft. to nearly 55,000,000 sq. ft. dur- 
ing the last 20 months. Further expansion to more 
than 60,000,000 sq. ft. may be expected this year and 
an ultimate figure of more than 100,000,000 is a distinct 
possibility. 

To grasp the full magnitude of this task we must re- 
member that a single medium bomber has 30,000 parts, 
which are built into 650 minor sub-assemblies to make 
32 major sub-assemblies. The entire process involves 
30,000 man hours of labor. Each of the two engines in 
this plane requires 50,000 specialized inspections. Every 
one of the 50 instruments entails many hours of pre- 


cision workmanship. Yet today there is one factory 
turning out 4 bombers every day. Another produces 
fighters at the rate of nearly 20 a day. 

To the amazement of the entire world these manu- 
facturing miracles were accomplished without sacrificing 
the high standard of American aeronautical equipment. 
There has been some loose talk about the quality of our 
combat airplanes as compared with those of our allies 
and our enemies. Indisputable evidence of the superior 
stamina of our aircraft under fire is written between the 
lines of almost every war communique. Every battle 
record tells a story of heavy losses inflicted at small cost 
upon numerically superior enemy forces. The consistency 
of this performance on all the far-flung battlefronts con- 
stitutes the most eloquent testimony of the high calibre 
of our designs, our manufacturing methods and the 
skill and daring of our pilots. 

And let us remember that our decisive victory in the 
battle of production was not won without headaches 
and heartaches on the part of management, labor and 
government. 

When the President sounded the call for 50,000 
planes in the spring of 1940, the program called for only 
5,500 military aircraft. Government and industry reeled 
from the shock — both determined, however, that it 
could and would be done. 

The Army, the Navy and the old Defense Advisory 
Commission set to work to draft a program. This has 
been revised many times— upward! Congress then pro- 
ceeded, more slowly, to modify the laws that would have 
obstructed the realization of the objective. Then the 
aviation industry, without contracts, in the face of dis- 
criminatory profit-limitative legislation, and with noth- 
ing but oral assurances of governmental intentions, went 
ahead with its Herculean expansion plans. New factories 
were completed long before facilities-contracts and their 
funds were forthcoming. 

The rugged individualists who had founded and built 
the aviation industry cast aside their rivalries and em- 
barked upon a period of unselfish cooperation. Priceless 
engineering experience was exchanged. Material was re- 
linquished for transfer to plants where it was needed 
more urgently. Successful personnel training methods 
and experience in the use of women workers were 
pooled for the benefit of all concerned. During one re- 





































































cent month, the cooperation among eight southern 
California plants averted more than 1,860 potential 
bottlenecks in production. 

As the lessons of the war dictated the need for greater 
numbers of particular airplane types, many manufac- 
turers accepted orders for planes designed and developed 
at rival factories. Striking examples are the long range 
bombers being turned out by plants where only trainers, 
fighters or dive bombers formerly were made. 


Mindful of the risk involved in educating rivals, 
thereby creating future potential competition, subcon- 
tractors nevertheless were sought and trained by pioneer 
manufacturers. Makers of toys and wheelbarrows, auto- 
matic stokers and linoleum were among those who 
rallied to the call. Within a year subcontracting rose 
from 13 to 36 per cent of the total program. It still 
is rising. 

When the automotive industry came into the picture, 
aviation manufacturers gave generously of their time and 
knowledge to start the newcomers. Liberal licensing ar- 
rangements enabled them to reap the full benefits of 
technical developments. Automotive engineers swarmed 
through the aviation plants in search of the exacting 
“know-how” of the aeronautical industry. 


Each type of aircraft that reaches the production stage 
is the result of long periods of research, design and de- 
velopment. The unseen workers toiling in the wind 
tunnels and the laboratories of government and indus- 
try are the unsung heroes who tirelessly are striving to 
surpass all previous efforts. ‘Their brilliant accomplish- 
ments are eloquent testimony of the superiority of men 
and women who are blessed with freedom of action and 
thought. Today more than 20 experimental combat air- 
planes are under development and will replace older 
types as soon as they fulfill the exacting requirements 
of our armed forces. Among these are aircraft that 
promise to outfight and to out-perform any and all of 
the much vaunted warplanes of the Axis military ma- 
chine. And this without loss of production. 


Every man, woman and child of all the United Na- 
tions may fervently be thankful that those who chart our 
course in aircraft production have not frozen design to 
such a degree as to make impossible the immediate 
adoption of improvements as they come out of these 
laboratories. 

What does this brilliant record mean in terms of final 
victory? 

Every newspaper reader has learned this basic war 
lesson . . . air supremacy is the essential ingredient of 
military success. As the balance of air power shifts, so do 
the fortunes of war. 


In those dark days when our output was 500 planes 
a month, Germany’s was 2,000 and the German air force 


was twice that of our Allies. When we reached 2,000 a 
month last fall, Germany had advanced to a monthly 
rate of 2,500. Today, as this is written, we have caught 
up with the enemy’s backlog. The air forces of both 
sides are about equal numerically and United Nations’ 
production exceeds that of the Axis by 27 per cent. Next 
summer (1943) both the air force and the output of the 
United Nations will be double those of all the Axis 
powers. 

That is the pattern of ultimate victory! 

The pattern of the peace to follow also is gaining in 
definition. The airplane has shriveled the world to one- 
fifth its former size. Its use as an instrument of destruc- 
tion is but a momentary distortion of the pattern of 
human progress. Its potential power, as a stern preserver 
of peace, is beyond imagination. Today’s air routes of 
our Army Air Force Ferrying Command are the inter- 
national trade routes of tomorrow. Giant airliners, by 
reducing time and space, will speed fraternity among the 
nations and disunity will give way to better understand- 
ing and goodwill. 

Flying freight trains, with aerial locomotives towirg 
glider boxcars, will serve large cities, decentralizing popu- 
lation and giving to inland cities many of the commer- 
cial advantages of seaports. Air mail and _ passenger 
pick-up lines will fill the gaps between these transcon- 
tinental trunk lines and tie in the smallest hamlets. 
Universal fly-it-yourself services will provide airplane 
facilities for those who do not own low cost private air- 
craft. Roadable rotary wing aircraft and family planes 
of the fixed wing type may even run household errands. 


The coming generation of business men who today is 
piloting our war planes will find aircraft as essential to 
business as it now finds them essential to victory. 

Commenting on our war production record, Donald 
Nelson has said, “We are today in the position of men 
who realize that they are actually doing the impossible”. 


The mass production miracle that the aviation indus- 
try — management and workers alike — has performed 
through the all-out effort of free enterprise can and will 
serve civilization in peace as it has in war. 

With this boundless new medium of transportation 
and its concurrent technological developments we shall 
rebuild our way of life to a rich, new fullness upon the 
ruins of a war-torn world. 


President, McGraw-Hill Publishing Company, !nc. 





This is the third of a series of editorials appearing monthly in all McGraw-Hill publications reaching more than one and one-half million readers. 





ins 
ect 
th 
cel 
pr 
in 

the 
op: 
wo 


fing 
int 
cra 
pre 
wit 
for 











































tht 
oth 
ns’ 
ext 
the 
XS 


“in 
ne- 
uic- 
of 
ver 

of 
fer- 
by 
the 
nd- 


Ing 
pu- 
1€I- 
ger 
on- 
ets. 
ine 
alr- 
nes 


ds. 
| to 


ald 
1en 


” 


le”. 


lus- 
1ed 
vill 


ion 
yall 
the 


inc. 


lers. 


~ 


Bombers or Cargo Planes? 


WHEN THE HISTORY of this war is read in the cool 
light of the millenium, our peace-abiding grandchil- 
dren will smile calmly at our hysteria in the present 
period. They will read with dispassionate detachment 
about the miracle men who rose up among us insist- 
ing they could build thousands of airplanes out of 
ectoplasm over night. They will know that, even in 
their time, it requires several years for a newly con- 
ceived airplane of original design to reach the quantity 
production stage. They will wonder why we indulged 
in the luxury of thinking wishfully that we could fight 
the war with airplanes at the infant stage in their devel- 
opment, and they will wonder how in the world we ever 
won. 

It would be an interesting industrial experiment to 
find out how quickly aggressive and presumably well- 
intentioned shipbuilders could handle the job of air- 
eraft production but we must not expect to solve the 
present problems of communication and transportation 
with equipment that will not be available in quantity 
for another two years or more. 

The design of any airplane is so complex that, if 
we waited to solve all of the problems on paper, we 
might never get the airplane built. So the customary 
procedure is to do most of the engineering before build- 
ing the prototype and finish up the details and the un- 
predictable factors after a long and painstaking test 
flight procedure. N®6 one in any country in the world 
has yet found a substitute for the grueling tests in 
actual flight that uncover and lead to the solutions of 
many practical design problems. A certain amount of 
production tooling can be designed during the flight 
test period but often there must be a compromise be- 
tween the original design and the production model and 
this takes more time. 

All this procedure is an essential preliminary to pro- 
duction of a plane in a factory planned specifically for 
the purpose. Much more must be done if the manufac- 
turing job is to be done in a plant designed for some 
other purpose and converted for aircraft production. 
The automotive industry, which is much closer to air- 
craft manufacturing than shipbuilding, found in its 
conversion processes, that only 20 percent of its tools 
and a very small number of its buildings were suited 
to aviation manufacturing. Obviously, we could not 
hope to find suitable tools in shipyards where the whole 
technique of production is even farther away from air- 
craft manufacturing. Practically the only part of a 
shipyar| that could be used .in aircraft production is 
the mol] loft and that is an important but very small 
part of the total facility. 
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Sooner or later we could train shipyard workers to 
handle the delicate non-ferrous alloys but it would 
probably take as long a time as it did in England to 
teach clam diggers to build airplanes at one of the 
shadow factories. That was a matter of years. And 
that leaves us with a single asset—the possible conver- 
sion of shipbuilding management. How soon they 
could acquire the ‘‘know-how’’ to build aircraft is 
anybody’s guess, but it would take a versatile man 
indeed to switch from ships to aircraft without a fairly 
long period of education. 

Since our immediate concern in the present produc- 
tion program is the shortage of certain critical mate- 
rials, we could not expect the addition of more plane 
builders to help. If we had sufficient time to modify 
designs to utilize some small part of the materials used 
in shipbuilding we would find that there are more 
serious shortages in these materials than in some of 
those used in aircraft work. Even if we succeeded by 
some strange magic in building the bare airframe out 
of a high proportion of shipbuilding materials or ply- 
wood, we would have to augment very substantially 
the program for production of engines, propellers, 
armament, instruments, wheels, tubing, cable, and the 
dozens of other items that cannot be made of wood but 
must be installed in airplanes before they are ready 
to fly and fight. 

Our present program, which already provides for 
substantial numbers of cargo planes, is balanced to the 
point that if we are to build any more planes of any 
type we must provide additional expansion for the 
production of materials, power plants, accessories, and 
equipment. Without this additional capacity we have 
a choice of diverting these things from the present air- 
craft program or cutting into the allocations for ships 
and tanks. The only way we can get more cargo planes 
immediately is to convert some of the long range 
bombers now building into freight carriers. Whether 
the need for long range bombers, ships, tanks, or cargo 
planes is most urgent, is for our strategists alone to 
decide. 

Our merchant marine is being reduced by enemy sub- 
marines that are built and operating now. We must 
meet this threat with the aircraft and the other means 
at our disposal now. We cannot hope to fight the bat- 
tles of today with the aircraft of tomorrow. 
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AMERICA AT WAR... 






Although no drastic separation from surface forces looms near, air power per- 


sistently is moving up, and an ever-increasing proportion of war materiel is being 


forwarded by air carriers to vital military sectors in every part of the world. 


THE WAR’S OUTCOME SEEMS to hinge more and 
more on aviation. Over against the conservative ele- 
ment, who believe that the principle of balanced land, 
sea and air forces must be adhered to, the minority all- 
air-power group grows constantly more articulate. 

This ‘‘pure air power’’ school contends that military 
aviation, given enough equipment, can put the enemy’s 
production and his distribution out of action, and 
thereby defeat him without huge land forces of occu- 
pation. 

They argue that if 1000 bombers can prostrate 
Cologne in one night, several thousand bombers could 
knock it out cold and for keeps in one night. And if 
this devastation is brought to bear on all of the enemy’s 
production and communications centers, he must even- 
tually fold. 

The balanced power school answers back that the 
Nazis tried it on England, and it didn’t work. Back 
comes the reply that German air power was then merely 
piddling as compared with what the United States and 
Britain can soon let go against the Reich. 

It’s easy to talk a thousand-plane raid, and on up to 
several thousand. Even the British government op- 
timistically foretold 3000-plane jobs shortly after its 
two or three one-thousand plane sweeps. The patience 
of air enthusiasts will be tried more than it is now be- 
fore such swarms of aviation can hit Europe regularly. 

In large measure, those blows are being struck from 
the United States, with England as a springboard. We 
furnish much of the food, the oil, and other supplies 
necessary to the job, including some of the airplanes. 
Assume two thousand engines in one of those raids, 
each drinking 50 gal. of gasoline an hour, for eight 
hours, and you find it costs a million gal. of fuel alone 
to stage the show for one night. It’s a burdensome job. 

To this the air power men reply, of course, that if 
we stopped building and servicing just a moderate por- 
tion of ground and naval forces, there would be plenty 
of capacity to build an air force far beyond anything 
now contemplated. They insist that the war will be 
won that way in the end, and they urge that the course 


be set in that direction now, without further delay. 
It seems unlikely that you will see any such abrupt 
move; if aviation takes over it will do so by steps. The 
reason is that the heads of the United Nations, even 
though many of them believe in autonomous aviation. 
will not take a chance on an experiment. They know 
they can slug it out with shot and bavonet and win, 
though at terrific cost. Another reason you won’t see 
an early try at victory with air force is that the aver- 
age human creature resists change, and, for better or 
worse, the Army and the Navy are just people. 
Don’t feel badly about this truth—if it is one. 
Army and Navy are giving aviation more elbow room 
every day, and if air forces can keep on winning bat- 
tles, as they have been, they will be given the where- 


. withal to win the war. For even the hardest crustacean, 


in a showdown, would rather lose his job than Jet the 
Nazis into his safe deposit box. (When Jerry lands 
he goes to the bank first.) 

The recent agitation for conversion of shipyards to 
the production of big cargo planes should be viewed 
from these same premises. People, and that includes 
Congress, know that airplanes can get up with heavy 
loads and go over the top of everything in their way. 
They feel that aviation is the answer to sea ships wal- 
lowing along for weeks on end with vital cargo and 
then getting plugged by a submarine. When anybody 
of proved competence, like Messrs. Kaiser and Higgins, 
offer to make their wish come true, the deal is on. 

It would take a hard man indeed to stop a thing like 
that. Nelson and Army and Navy and the United 
Nations officials ordered it turned over and around for 
inspection. They had agreed, at this writing to give 
the shipbuilders a go at airplanes. We have already 
a vast air cargo program, and if the shipbuilders fail, 
it will still grow, correctly proportioned to other war 
needs. 

Whether or not we get a flood of planes from ship- 
vards, it is certain that air transport will take a con- 
siderable portion of war traffic off the land and water 


(Turn to page 318) 
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| & new analysis reveals that Nippon’s 
‘ current t strength and ability to pro- 





fi éstimating her asa 1 formidable foe. 
4 By E SPEYER. 


WHEN’ MR. SPEYER's estimates were first published 
in- England he was reproached for over-estimating 
‘Japan's industrial strength, Now, however, both official 
_ circles and experts: e that previously published 
_ figures were muc dnd his estimates, which are 
not meant to, be anything but “‘probables”’ are gener- 
this. article, oa has revised and 
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Remains of one of the famous "Zero" planes after it ran out of gas near 
Port Moresby. Enough is left. however, to show iis clean lines and modem 
design. The "Zero indicates the design was accepted for production in 
the Japanese year 2600, or 1940 according to our calendar. (A com- 
parison of the "Zero" with German and Italian craft was presented in 


AVIATION, August, 1942, page 213). 


THE RETICENCE of the Japanese with regard to their armel 
forces has become almost proverbial, and the most closely 
guarded of their secrets during the last few years has been 
their air strength. While it is therefore impossible to give exatt 
data concerning the air arm of their two services (the Army 
and Navy each has its own air force) certain conclusions ¢an 
be drawn from plans and statistics published in Japan, from 
figures relating to the trade between Japan and other nations 
and from public utterances by Japanese government, military 
and business authorities. 

Certain deductions may be made from these factors which, 
though they may err to some extent, will help avoid the most 
dangerous mistake possible jn war—to underestimate the 
strength of the enemy. 

The history of the Japanese air forces dates back to 191), 
when two army officers, after having received training in Franet, 
went home as the first Japanese airmen. During the first World 
War a Japanese air mission visited the Italian front in 1918 
In February, 1919, 60 French aviators led by yoye Fauré 
went to Japan to ensue the first real teachers of the Army 
air force. That same year an aviation section was created i 
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the Army Department and the first avia- 
tion school was established near Tokyo 
in 1920, with two more being opened in 
1922. In June, 1925, the Army Aviation 
Corps was made an independent part 
of the Army and placed on an equal 
footing with the infantry, cavalry and 
artillery. 

Naval aviation, too, had an early 
start. In 1912 Japanese, naval officers 
went through training in France and 
the United States. The Naval Air Serv- 
ice was founded in 1921, and the next 
year was thoroughly reorganized by a 
British mission under Capt. Senvillé. In 
April, 1927, following the example of 
the Army, the Navy created an Aviation 
Department. In April, 1928, a squadron 
of aircraft tenders consisting of the 
Akagi, Hosho, and two destroyers were 
organized as a standing unit of the 
fleet. 

By 1938 Japan had eight military 
aviation and aero-technical schools in 
addition to at least two naval training 
centers. 


Aviation Status Raised 


In 1938 the status of the military 
wing was raised by the appointment of 
an Inspector-General of military avia- 
tion, and in the same year both the 
Army and Navy started a very ambi- 
tious expansion program. The following 
figures will give an idea of the strength 
of the Japanese air force in that year. 
To be on the safe side they should be 
regarded as referring to early 1938; 
they are the latest which have been pub- 
lished : 

Army Air Foree squadrons— 

36 Observation .... 297 airplanes 
35 Fighter ........ 350 airplanes 
15 Bomber ........ 150 airplanes 
Total first line... 797 
Second line, all 


types ..... .... 850 


Total 
Naval Air Force 
Patrol flying boats.. 600 
Carrier - borne air- 


CL | ee ... 400 


Total first line. ..1,000 
Second line, ine. obso- 
lescent types ..1,000 





Te. baccewun 2,000 
According to 1938 statistics, the avia- 
ion personnel (pilots only) consisted 
of 2,500 Army, Air Force and 2,000 
Naval Air Force pilots. 

Private estimates of current strength 
of the Japanese air forces published in 
the United States shortly after the out- 
break of the Far Eastern war gave a 
igure for first-line aireraft of 3,000 to 
9,000, but it seems likely that even the 
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German aircraft provided inspiration for many Japanese aircraft, as is showa by this “Kawanishi 
91" a development of the Rohrbach “Romar” of Germany first built in 1932 and used in large 
numbers by the Nipponese. Later, however, American designs were copied assiduously, as is 
shown by the “Nakajima 91", below, almost a dead ringer for the Douglas observation plane 
of the late twenties. 













































Japan's aircraft production capacity is much larger than most people believe, says the author 
of this article. Note the modern facilities and assembly line principle used in this factory 
producing Nakajima transports. Note also the influence of American design, the fuselages 
showing an unusual resemblance to the old Boeing 247, the original “three mile @ miaute" transport. 

































































































higher of the two figures is much too 
low. 

The Japanese possessed an important 
aircraft industry even in 1933, the year 
of Hitler’s rise to power. During that 
year 2,140 airplanes and 3,900 engines 
were produced. By 1936 a Japanese 
publication estimated annual capacity 
at 3,060 aircraft and 6,850 engines. 
Part of the production in the years be- 
fore the war was for civilian use and 
export but, on the other hand, aircraft 
and components were imported from 
Germany, Italy and, up to the second 
half of 1938 when the “moral embargo” 
came into foree, from the United States. 

We may therefore, for simplicity’s 
sake, neglect production for civilian use 
and export as well as import, and also 
what was produced before 1933. We 
then arrive at the following estimate of 
production for airplanes alone: 


SOOT ROR: ee eee 2,140 
| SRS ere 2.445 
TEE eee: 2,750 
ei a saksran ddan’ 3,060 
EERE ets 3,365 


That means a total production of 13,- 
760 for military purposes up to the be- 
ginning of 1938. If we regard 60 per- 
cent of this figure as non-operational 
aireraft and allow for 15 percent loss 
through accidents, ete., there would still 
remain about 4,700 operational aircraft, 
against about 3,700 in figures cited ear- 
lier in this article, which might indicate 
a hidden reserve of about 1,000 air- 
planes. 


Clue To Production Gains 


For production after 1936 we have 
an important clue: in September, 1941, 
a high authority of the Press Bureau 
of the War Ministry in Tokyo declared 
that the output of aircraft was ten- 
times that of four years previously. 
Kven allowing for gross exaggeration, 
and taking the truth to be about 50 per- 
cent, the output during 1941 would 
have been in the neighborhood of 15,000 
airplanes. The following production 
figures, although hypothetical, ean there- 


LEFT: Shown here is the "Matukaze" transport plane which in July of 
1940 inaugurated commercial service between Tokyo and Bangkok, 
Thai. In addition to giving pilots good cross country experience over 
future battle grounds, the plane appears to be more easily convertible 
into a troop carrier than most commercial transports, RIGHT: The 


fore be regarded as conservative esti- 
mates, 


ERE TO ON i Pe 4,000 
a bake cusawtuen 6,000 
DT aiid is Shaenendaws 10,000 
Ree nee 15,000 


That is a total production since 1938 
of 35,000 aircraft. Allowing 50 percent 

-17,500—for non-operational aireraft 
and 1,000 planes as lost in the China 
war, deducting the 1938 production on 
the improbable basis of being entirely 
obsolete, and deducting a further 15 
percent for accidental loss, there would 
still remain about 12,300 operational air- 
planes from the 1939-41 production. If, 
again, we disregard the 1939 production 
as not up to modern standards, we 
arrive at a figure of about 10,000 air- 
planes from the production years 1940 
and 1941, 

Opinions differ as to how many of 
these are first-line and how many are 
second-line, especially as the meaning 
of these expressions is by no means 
clear. Some regard as first-line only 
those airplanes involved in, or ready 
for, actual fighting regardless of the 
year of construction, while all planes 
held in reserve are second-line. Others 
regard as first-line only those aircraft 
which were produced during the pre- 
vious year. If the latter view is 
accepted, the first-line strength of the 
Japanese air forces would be approxi 
mately 6,000. 

Whether an airplane is obsolescent or 
obsolete depends, apart from technical 
viewpoints, upon the opposition it 
might encounter. An airplane which 
ean still be used, or could until recent 
ly, in China, might be entirely useless 
against British, Dutch or American op- 
position. 

It is still too early to know whethe1 
the Japanese air forces use extensively 
any airplanes of unknown or more re- 
eent construction than the Zero. Ae- 
cording to German reports a new type 
fighter, the Mayabusa recently ap- 
peared over Tokyo, but no perform- 
ance or construction data were, given. 


1,000 miles. 


Current Production Estimated 

Nevertheless, in view of previous ex- 
pansion, the ambitious program of the 
War Planning Board and the exigen. 
cies of the war itself, it is believed that 
the present maximum capacity of 
Japan is probably around 20,000 air- 
craft a year. 

To prove this statement, let us exa- 
mine briefly the Japanese aircraft in- 
dustry itself together with industries 
indispensable to airplene production, 

Japan imported her first airplanes in 
1917 when the Army bought machines 
in Europe. She has continued to im- 
port planes since then. At the same 
time, efforts have been constantly made 
te produce them at home in both state 
and private factories. Although the 
Japanese have shown little originality 
and creative power, they have succeed- 
ed in building up an industry of high 
efficiency and a standard far superior 
to their automobile industry. (See 
Aviation, August, 1942, p. 213). Jap- 
anese airplanes have, especially in 
more recent years, shown good perform- 
ance even when measured by European 
and American standards. 

While in earlier years Japanese con- 
structors were mainly influenced by 
British (Sopwith) and French models, 
in the years after 1933 Germany became 
their souree of inspiration. The Mit- 
subishi T. 96, for instance, was de- 
veloped from the German Junkers 86. 
This eraft is still in use as a naval and 
coastal defense bomber and has proved 
suecessful as such. 

Afterwards, the influence of Amer- 
ican designers became preponderant. 
Quite a number of American machines 
were bought for commercial and mili- 
tary use. This is shown by import fig- 
ures, for four years as follows: 


ET PPE Peete $989,000 
BE chick he Wasi. ins yy ened 2,484,000 
ed eden sh ese pea 11,062,000 
Be bute edewe Geeeade 2,574,000 
1940 (first 6 mo. only).. 2,574,000 
Regardless of where the airplanes 


eame from, the Japanese learned from 


Mitsubishi 96 twin engine bomber, a thoroughly competent long range 
bomber showing Junkers influence, has been used extensively by both 
the Japanese Army and Navy in their march of conquest. This plane 
is said to carry about 2,000 /b. of bombs and has a range of about 
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all of them and sometimes developed 
them in a direction quite different from 
the original with regard to range, load, 
speed, ete. Generally, the Japanese seem 
ty favor a lower wing loading and higher 
aspect ratio than either the British or 
German designers. 

There is no doubt that Japan has 
profited from experiences of the second 
World War in addition to receiving air- 
evaft from Italy and Germany. Prob- 
ably more important were the reports 
of military and technical observers on 
the spot. Her own aircraft industry 
was already well developed in 1936; im- 
ports do not seem to have played an 
important part with regard to numbers, 
and were probably more than balanced 
hy Japanese exports. In fact, China’s 
purchases from the United States were 
more important than those of Japan in 
the period from 1936 to 1940. 


Government Controls Industry 


Most of the Japanese aircraft fac- 
tories were started by the larger ship- 
building firms which, through their ex- 
periences had, so to speak, a flying 
start. In 1938 the Airplane Manufac- 
turing Industry Law was passed by the 
Diet with the object of improving qual- 
ity and reducing production costs. This 
law gave the government practically full 
control over the industry, which became 
subject to a license system. It can be 
assumed that the industry has, under 
this law, coneentrated upon produc- 
lion of seasoned models which are be- 
ing turned out on as large a scale as 
possible. 

An Aircraft Technical Committee was 
set up to standardize parts and ma- 
terials. Qualified manufacturers were 
exempted from income and profits taxes 
on new undertakings, were permitted to 
import, duty free, equipment and ma- 
terials not obtainable in Japan and 
were allowed to issue debentures up to 
twice their paid-up capital. Fourteen 
companies were so licensed in 1938 and 
one in 1939. 

To make,the Japanese aircraft indus- 
try independent of foreign research and 


LEFT: Jhe Nakajima 97 is twin-engine, mid-wing bomber of modern 
characteristics which is reported to have been used in large numbers 
during the early stages of Japan's southward march. While the 
Japanese have shown little originality in design, they have shown 
considerable ingeniousness in adapting other nations’ planes to their 


models, several research institutions 
have been created, e.g., the Army Aero- 
nautical Institute, the Naval ‘Aviation 
Arsenal, the Aeronautic Institute of 
Tokyo Imperial University and the Cen- 
tral Aeronautical Institute. The last- 
mentioned was established in April, 
1939, to carry out an exhaustive five- 
year research program to cost 50 mil- 
lion yen. It was to devote its attention 
to the manufacture of high speed air- 
craft, large-sized passenger aircraft 
(troop-carrying planes?) and the in- 
crease in production of superior types. 

Japan possesses an important engine 
producing capacity, though details with 
regard to engines built are scarce. 
Among the models were Wright, Pratt 
& Whitney, Rolls Royce, Napier, Fiat, 
Renault and Hispano-Suiza. The gov- 
ernment has, during recent years, en- 
couraged the production of engines as 
well as machinery and tools, with the 


result that between 1936 and 1938 that. 


production doubled in value. If one 
uses the machinery and tool production 
increase rate of 1936-38 as being ap- 
plicable to the production of airplane 
engines, and applies it to the known 
1936 output, we get a 1937 engine pro- 
duction figure of 10,000 engines and 
15,000 for 1938. A faster rate of in- 
crease would, however, be necessary to 
reach the Board of Planning goal of 
40,000 engines per year at the end of 
1941. 

Although production figures have not 
been published since 1938 it can be as- 
sumed the rate of increase has been 
large to meet the government program 
to become independent of imports in 
most respects. The talent of the Jap- 
anese for copying foreign products and 
producing them on a large scale, once 
they have grasped the technical prob- 
lems, has certainly helped them to 
achieve the sought-for independence. 

While the change from manufacturing 
textiles to the heavy industries was al- 
ready pronounced during the first half 
of the last decade, it has been accele- 
rated by the Four-Year Plan of 1939 
which had as its purpose obtaining self- 





sufliciency by 1942 within the Yen-Bloe 
in iron and steel, coal, light metals, 
zine, soda, sulphate of ammonia, pulp, 
rolling stock, motor cars, shipping and 
substantial increases in many other raw 
materials. ‘his list does not contain 
aircraft, tanks, guns and ammunition, 
but in a nation like Japan it goes with- 
out saying that the aim of the whole 
plan has been to become independent 
in the production of war materials. It 
should be emphasized that this develop- 
ment was achieved while a major cam- 
paign was being fought in China, and 
that it does not seem to have been 
hampered to any considerable extent by 
that campaign. 

With regard to light metals, it should 
be noted that Japan was self-sufficient 
in production of magnesium as far back 
as 1935. Nevertheless, to meet the grow- 
ing demand of armaments, the program 
of 1939 foresaw an increase of 1,000 
percent within four or five years. 

The position of aluminum, the most 
important metal in aireraft production, 
is obseured by the fact that production 
figures are not available since 1937, 
when home production amounted to 
14,000 tons. Import figures were, for 
strategical reasons, not published. For 
the previous year, however, the ratio of 
home production to import was 40.5 to 
59.5. If we take the same proportion 
for 1937, this would mean about 21,000 
tons were imported although some esti- 
mates put imports between 10 and 
15,000 tons. 

For her home production Japan used 
mostly alunite or alum stone from 
southern Korea and bauxite from Greece 
and the Dutch East Indies. The in- 
creasing demand can be judged from 
quantities previously imported from the 
Dutch East Indies and the percentage 
they represent of D.E.I. bauxite ex- 
ports: 


Metric tons D.E.I. 
Year (thousands) Exports 
ee ik ae 44% 
eer eee 78% 
ee a 92% 


(Turn to page 317) 
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own uses and building them in large quantities. RIGHT: These 
Mitsubishi 98 fighter planes are obsolete by American or European 
standards, as is shown by the fixed landing gear. 
Japanese have been able to overcome the fact that their planes are 
of inferior quality by maintaining overwhelming numerical superiority. 


However, the 
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WHEN THE HISTORY of this World 
War is written, the chapters dealing 
with aviation will record that at no time 
did Germany enjoy complete mastery of 
the air against Russia. While the graph 
of the shifting fortunes of ground com- 
bat will be zigzaggy, there will be ap- 
parent a steady decline in the relative 
power of the Luftwaffe. 

In fact, it is felt safe to assert at this 
seemingly inconclusive stage of the con- 
flict that, non-military considerations 
aside, the Axis defeat on the Eastern 
Front was predestined precisely because 
the Luftwaffe has not proved equal to 
the task of putting the Red Air Force 
out of combat. This assertion is made 
despite any Axis advantage in geogra- 
phy, manpower, equipment and strategy 
in ground operations throughout most 
of the war. Parenthetically, the same 
aerial impotence is certain to prevail in 
Nazi relations with the American and 
British air forces. 

While this article cannot give in de- 





What's Become 


of the Luftwaffe... ? 


Analysis of Nazi air force equipment, leadership and personnel 


shows why it failed to knock out Soviets; strength reported 


declining. 


By LUCIEN ZACHAROFF 


The 




















tail the Russian air organization—or 
give those of the RAF or our own AAF 
—the full meaning of what has been 
happening to and in the Luftwaffe can- 
not be grasped without constantly re- 
membering what it is up against mili 
tarily, industrially and morally. Nor can 
the picture be complete without seeing 





Messerschmitt 109, backbone of the Luftwaffe 
fighting force which is reported to be inferior in speed, 
maneuverability and armament to some of the Russian 
craft pitted against it; one reason that Hitler's pilots 
failed in their initial effort to knock the Red Air 
Force out. 


Goering’s air weapon in its framework 
of the entire Wermacht, without com- 
prehending its relationship to other 
German armed services and to the Axis 
economic background, resources and re- 
serves. 

There is, for example, the ineseapable 
consideration of fuels and lubricants. 
Hitler’s frantic drive for the Caucasian 
oil fields is now in his second year. The 
staggering price already paid in the 
quest and the willingness—perhaps even 
a life-and-death necessity—to pay any 
disposable number of lives and material 
to reach that source of lifeblood for 
modern fighting machinery should be 
remembered. Assuming he reaches that 
objective, what are the chances of Nazi 
technicians . finding the required equip- 
ment at all, or in working order? 
Goebbels has complained before of the 
effectiveness of the Russians’ seorched 
earth policy. 

Earlier this year Clement R. Attlee, 


reported in the House of Commons)§ 
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that British troops in Libya had posses- 
sion of a German High Command docu- 
ment which admitted a severe petroleum 
shortage in Reich-controlled territory. 
The document was said to reveal that 
“because of the great expenditure of 
fuel in the East (on the Soviet front), 
the fuel situation in the Reich is univer 
sally strained.” It also served notice 
that “exports of fuel from Europe for 
the Panzer troops in Africa accordingly 
are severely reduced. In particular, we 
cannot in the future replace oil lost by 
enemy action.” 

The implications of such finds are apt 
to be forgotten, especially when the 
Allies face trying days. But it is far 
from wishful thinking to keep in mind 
the inactivity of Mussolini’s aircraft, 
battleships and tanks, resulting at least 
in part from a shortage of oil. Nor 
should Nazi triumphs in the air or on 
the ground counteract completely the 
reliable pre-war estimates of respective 
Allied and Axis petroleum potentialities. 
Nothing has been adduced since to nul- 
lify the conclusions then reached con- 
cerning the incomparably greater Allied 
natural wealth, even taking into ac- 
count the changes in ownership cause«| 
by enemy conquests. 


Quick Knockout Expected 


The Nazis staked much on an ex- 
pected quick victory over the Soviet 
Air Force, which they expected to 
destroy at first blow—on the ground— 
and to this end massed their maximum 
strength. Failing in this they altered 
tactics; rapidly shifting their sweeps 
from one sector to another in attempts 
to wear the Red Air Force out by sheer 
superiority of numbers. This, too, failed, 
due in no small measure to individual 
skill and daring of the Russians, who 
have employed ramming tacties on a 
large scale. 

The biggest surprise, however, was 


the quality of Soviet aircraft. Nazi 
plane losses mounted so swiftly early 
in the campaign that they exceeded the 
ability of Germany’s aircraft industry 
to make replacements, making it neces- 
sary to throw obsolete types into the 
campaign. 

Early in the war the writer reported 
evidence that the Nazi High Command 
found its basic fighter, the Messerschmitt 
ME-109, had proved ineffective against 
Red aircraft and was being replaced 
wherever possible by the Heinkel HE- 
113. 

This was an outstanding tribute to 
the Soviet air force, in view of the ME’s 
performance—maximum- speed, 354 


Britis, Combine 


ABOVE: The Heinkel HE-111, one of Germany's “workhorse” bombers which, despite extensive 
modernization, is declared to remain inferior to similar types in both the RAF—American as 


well as British built—and Red Air Force. . 


. . BELOW: One of Germany's vaunted Focke-Wulf 


190's, captured intact by the British and—with RAF markings—is being thoroughly tested. Early 
reports indicate it ‘is not the world beater which German propaganda said it was, since top 


speed is said to be but 375 mph. This is the first Nazi pursuit plane to be equipped with a 


radial aircooled engine. 





mph, at 12,300 ft.; cruising speed at 
62.5 percent power, 298 mph., service 
ceiling, 36,000 ft.; rate of climb, 3,345 
ft. per min.; cruising range, 621 mi. 
Powered by a Mercedes-Benz D.B. 601 
engine of 1,150 hp., the ME-109 carried 
one 23-mm. shell-firing gun operating 
through the propeller hub; four 7.7 mm. 
machine guns, one in each wing and two 
firing through the propeller; and provi- 
sion for carrying four 50-kg. bombs in 
external racks. 

But the Heinkel, despite its level 
speed of some 375 mph., and its heavy 
armament, has not proved the ideal sub- 
stitute because of its high landing speed 

(Turn to page 276) 
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Typical Soviet Aircraft 


; - Characteristics and three-views of 
some Red Air Force planes which 
surprised the Allied Nations as well 


as Hitler 


REFUSAL of the Soviet Air Force to 
stay “annihilated” by Germany’s Luft- 
waffe has brought about a complete re- 
appraisal of Red Air Power—by thie 
allies as well as Hitler’s staff. 

Fifteen months of war have proved 
not gniy that the Soviets have aircraft 
of modern design and performance, but 
that they have a wide variety of opera- 
tional types developed to work in close 
cooperation with ground forces. 

Among the fighter planes the MIG-3 
and the YAK-1 have won high regard 


100 


with pilets. The MIG-3 is of unusual 
construction, with the forward part of 
the fuselage and the wing center sec- 
tion of metal and the rear half of the 
fuselage and the outer wing panels of 
wood. The wing is of single spar con- 
struction, carrying split type flaps and 
having fabric-covered metal ailerons. 
The YAK-1, a product of Alexander 
Yakovlev, is said to be an entirely new 
design, rather than a development of 
a previous type. 

Prominent among the “workhorses”’ 


ee oe 


Saal 


of the Red Air Fleet bombers are the 
DB-3, SB-3 and the PE-2 medium 
bombers, all of which also can and have 
been used for ground attack when nec- 
essary. The DB-3 is a three- or four- 
place, low wing, twin engine bomber 
designed by Sergei Ilyushin, one of 
Russia’s most famous engineers. It 
was developed from the ZKB-26 which 
in 1939 made the Mosecow-New Bruns- 
wick flight. A gun turret is located in 
the nose, below and in front of the pilot 
(Turn to page 286) 
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Gliders Joining The Fight 


Comprehensive glider program contemplates the use of motorless craft 


on combat missions and for transport of troops and cargo as well. 


Large-scale pilot and tactical training activities are in progress. 


WHILE THE GERMANS have been 
first to utilize the glider in actual com- 
hat operations, they have no patent on 
either the initial idea or its development, 
as they may expect to learn before too 
long from the United States Army Air 











Lawrence Kronquist Phete 


Forees and the hard-hitting air-com- 
mando units of the Marines and naval 
forces. 

On the basis of a program now well 
advanced in the United States, even 
though all the details cannot be disclosed 
here, it is possible to forecast in fact, 
that the Axis, meaning both Germany 
and the Japs, will learn this, and some 
other things that will probably hold un- 
pleasant surprises for that side. 

Mass production of several new glider 
types, developed especially with Ameri- 
can combat tactics in mind, is well ad- 
vanced, as well as large-scale training 
of pilots to man these craft, and dare- 
devil troops to fly in them on fighting 
missions. While not enough is known 
of German glider types, or the whole 
program of glider preparations for war 


International News Photo 
Air-borne combat troops leaping from a 9- 
place Waco CG-3 of the Army Air Forces 
during recent maneuvers. Larger gliders of 15, 
20, 25 and, reportedly, 30 places are a-build- 
ing for Army, Navy and Marine forces. 


The technique of taking off a glider train is 
demonstrated at an Air Forces Glider Training 
Schoo! somewhere in the Southwest. One at a 
time, the gliders leave the ground in prede- 
termined order, then when sufficient speed is 
attained the tow-plane rises and climbs. 


Official U. 8. Army Air Forces Phote 
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use over there, to make detailed com- 
parisons, enough is known to say the 
American program compares favorably. 

The ordinary glider for tactical use 
by German troops, as an example, car- 
ries ten soldiers, and full equipment, 
while an equal number are carried in 
the tow-plane, gliders being towed singly 
or in pairs, or larger numbers. A larger 
German glider on which this country has 
some detailed information, the Gotha, 
accommodates 23 fully-equipped soldiers 
besides two pilots. This latter craft is 
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a high-wing, twin-boom monoplane, with 
a wing span of 79 ft. and length of 52 
ft., 6 in. 

The United States is producing a 
large number of comparable size gliders 
for carrying troops on tactical assign- 
ments. For comparison with the German 
type, one type has a wing span of 83 ft., 
8 in., length 48 ft., 3 in., and weighs 
empty 3,180 lb. 

These figures are only a superficial 
hasis of comparison, it is realized, as 

(Turn to page 309) 


The new Bowlus transitional trainer passed its 
Army tests recently. It is constructed almost 
entirely of plastic-bonded plywood, hence uses 
a minimum of strategic metals. All gliders use 
a minimum of strategic materials required for 
combat and transport planes. 
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AWAKENING of 
AIR POWER 


American air power is expanding faster than any other air force. 
Although still spread too thin on world fighting fronts to deliver 
a knockout blow in any one campaign, America’s airmen are strik- 


ing offensively and men and equipment have been "tried by fire.” 


This carrier-borne Douglas torpedo-bomber surveys its work high above Wake Island. Note 


columns of black smoke rising from burning Japanese stores at lower center of phofo. 
Official U 
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Fighting against overwhelming odds on the 
far-flung battlefronts of the world, American 
Air Forces soon will have the numerical 
strength to turn the tide. Boeing Flying 
Fortresses have played important roles in 
all the major Pacific battles, notably in the 
Midway scrap. This unusual photo shows a 
B-17E at altitude, huge bomb bay doors 
opened wide and its turret guns at the alert. 
Bomb doors are opened mi.es from the actual 
target, and speed is stabilized before the 
bombardier lines up nis sights. 


UNITED STATES AIR POWER, con- 
sisting of men with skills and airplanes 
with qualities necessary to dominate the 
modern air enemy, has been growing 
more rapidly than any other air force. 
If it is not now, it soon will be superior 
to any other in numbers of men and 
machines. But it is being dispersed 
throughout the world so thinly that so 
far control over the air, where it exists, 
is shared with other United Nations. 
That control does exist over Western 
Europe, over the Australian fighting 
line, and it seems to be near at hand 
in the Burma section. It is still con- 
tested over the Mediterranean. 

While aviation seems unlikely to 
achieve a status separate from land and 
sea forces in the immediate future, it is, 
by virtue of its obvious dominance over 
many sea and land weapons, assuming 
actual preeminence in the public mind, 
and is accorded more and more “recogni- 
tion” by the commands of other services, 
as evidenced by numerous instances of 
air officers’ ascendency to high posts in 
all arms. The advocates of “pure aif 
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Press Association Photo 
This Jop transport is burning furiously after 
being caught in the harbor at Kiska, Alaska, 
by an Army bomber. Circled are other Jap 
ships trying to make good a landing at the 
Aleutian outpost. 11 was in the Alaskan action 
that Martin B-26 medium bombers, equipped 
as torpedo bombers, destroyed a Jap cruiser 
and domaged a carrier. 


power” believe that the factories and 
the communications and the military 
works of an enemy with inferior air 
foree can be reduced and the country 
subdued by means of overhead attack 
alone. 

Whether or not military aviation can 
achieve such strategic self sufficiency, 
or somewhere near it, may be dem- 
onstrated in this war. 

Probably the record of a recent period 
in United States air war tells a more 
accurate story than all the suppositions 
and analyses one can put together. This 
five-week demonstration undoubtedly is 
a reliable forecast of what the United 
States Army and Navy air forces will do 
when their man and machine power are 
doubled, trebled, or increased to what- 
ever strength is necessary for a clean 
decision. 

In the period between June 1 and the 
first week of July, Army Air Forces lit- 
erally extended their operations around 
the world, striking offensively in most 
instances, and operating on five con- 
tinents and over the seas. 

New fronts were opened for Army 
Air Forces operations under United 
States commanders, in Europe, North 
Africa, China, while forces already es- 
tablished in various areas were aug- 
mented. 

The Army Air Forces aided in smash- 
ing at two enemy fleets while another 
was deflected from its objective by land- 
based American bombing and torpedo 
plane attacks. Operations were reported 
in the Aleutians, China, Burma, India, 
Australia, Malay Archipelago, North 
Africa, the Balkans, and Europe. 

Jap invasion bases in the Southwest 
Pacific were repeatedly under American 
air attack. 

Axis mechanized and motorized forces 
in North Africa were attacked. 

_ Enemy troop transports were sunk 
in the Pacific. 

A surprise raid was made by Ameri- 
can bombers on Rumanian oil fields. 

American air transports carried vast 
quantities of supplies urgently needed 
Mm various battle areas. 

Every major Axis power—Germany, 
Japan, and Italy, felt American air 
Power in a series of activities in which 
some victories of greatest importance 
were chalked in America’s favor; others 
Were spectacular raids, the prelndes of 
heavier ones to come. 
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Wide World Photo 


In addition to maintaining effective air power on fighting fronts all over the world, America's 
aviation industry is supplying equipment to all major allied nations. This North American 
B-25 medium bomber, for example, has just been delivered by the Army's Air Ferrying service 
to the Russian Air Force somewhere in the Middle East. The American and Russian airmen are 
discussing maneuvers. The girl, a Russian, speaks English and acts as interpreter when needed. 


American airmen and airplanes proved 
superior in actual combat with enemy 
planes and pilots, consistently; Army 
Air Foree gunners, pilots, bombardiers 
and ground crews, most of them seeing 
their first action in one or another of 


these engagements, proved their aggres- 
sive fighting qualities. 

In no instance did American forces 
have a sufficient number of planes and 
trained personnel in any one of these 

(Turn to page 305) 





































































Ryan Celebrates 
20th Birthday 


Rise from barnstorming to quantity aircraft production 


and army pilot training typifies struggles and growth 


of the industry. 


TYPICAL OF THE GROWTH of avi 
ation enterprises from 
shoestring’’ beginning to a vital posi 
tion in the war production front is that 
of Ryan Aeronautical Co., which this 
month celebrates its twentieth annive 
sary. Perhaps no organization in the 
industry had a more humble beginning ; 
it is almost certain none had more diffi 
eult days during part of the uncertain 
1920’s and 1930’s. The rise of the or- 
ganization epitomizes the whole strug 
gle of the industry in which unbounded 
faith by a few pioneers held together a 
framework that has made possible to 
day’s undreamed of production which 
will mean air supremacy for the Allied 
nations. 
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It was September, when T, 
Claude Ryan, a 


pilot, ‘‘went into aviation 


reserve 
with one 
discarded army Jenny and a piano box 
for an office. 

Today he is still in the business, but 
the enterprises cover a network of con- 
cerns. Foremost is Ryan Aeronautical 
Co., producers of military planes for 
the United States and other governments 
and parts for other plane manufactur- 
ers; the Ryan School of Aeronauties, 
each graduating hundreds of 
young army aviation cadets from pri- 
mary courses at San Diego and Hemet, 
California, and Tucson, Arizona; and 
the latest addition to the family, the 
286 ) 
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FIG. 1. T. Claude Ryan, president of Ryan 
Aeronautical Co., and affiliated organizations. 


FIG. 2. Perched on the propeller, Ryan smiles 
gaily after a forced landing while on forest 
patrol way back when...” 


FIG. 3. One of Ryan's first pieces of equip- 
ment, a Jenny which operated from an "“air- 
port” consisting of an improvised runway along 
the harbor bulkhead at San Diego, California. 


FIG. 4. Opening of the Los Angeles-San Diego 
Air Line, first regularly scheduled, year round 
line, was a gala occasion replete with Holly- 
wood movie celebrities. Ryan is at the extreme 
tight. The plane is one he and his mechanics 
converted from a two-place open cockpit craft 
to a multi-place “cabin” plane. 


FIG. 5. One of the early Ryan conversions, the 
Douglas 'Cloudster” which was changed from 
an open cockpit plane to a 10-passenger cabin 
“luxury liner,’ and the men who worked on 
her, (left to right) Ed Morrow, Dan Burnett 
and John van der Linde, all still with Ryan. 


FIG. 6. The Ryan M-1, designed especially for 
the air mail service, which served as survey 
thip for Pacific Air Transport. It carried 800 
lbs., twice the load of the “DeHavilands” then 
wed by the Postoffice Department. 


FIG. 7. The Ryan "Bluebird" cabin passenger 
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plane, one of a long-series developed from 
the M-1 designs. 


FIG. 8. The immortal "Spirit of St. Louis” in 
which Lindbergh made flying history. !t was 
built in 60 feverish days around the basic 
Ryan B-1 design which had evolved as one of 
a series beginning with the M-1. 


FIG. 9. The first Ryan S-T, forerunner of a 
long line of primary trainers in which thou- 
sands of Allied Nations service pilots have re- 
ceived their initial flight instruction. S-T's have 
been used by eleven countries besides the 
United States. The men responsible for the 
ship are, left to right, John Fornasero, chief 
pilot: T. Claude Ryan, president; Millard C. 


® 


Boyd, chief development engineer; and Will 
Vandermeer, assistant chief engineer. 


FIG. 10. S-T's on the line at San Diego ready 
for delivery to the Mexican government which 
has used them extensively in training its grow- 
ing Air Force. 


FIG. 11. The Ryan YO-51 “Dragonfly,” short 
range observation-liaison plane designed to get 
in and out of extremely small fields and to 
hover above ground action at very low speeds. 


FIG. 12. Primary trainers for the United No- 
tions roll from the assembly lines in growing 
numbers at the Ryon plant. 








Photograph courtesy Hayes Industries, Inc. Timken 
Bearing Equipped landing wheel shown in test. 


Many of the lessons learned in the fiery air of war will be of 
tremendous value in post-victory aviation. 


For example, a machine has been developed for testing airplane 
landing wheels designed for use on military planes—from small train- 
ing planes to large bombers and troop transports. This machine can 
duplicate any airplane landing condition as regards speed, load, 
shock and braking. 


It consists essentially of a large drum made up of steel discs as- 
sembled side by side. The weight of this drum can be varied as re- 
quired for different testing conditions by adding or removing discs. 


An electric motor rotates the drum at any predetermined speed up 
to 150 miles an hour. The landing wheel under test is mounted mid- 
way on an air-operated movable arm as shown in the photograph. 


Test procedure is as follows: (1) the heavy steel drum is set in motion; 
(2) as soon as it attains the desired speed, (representing the land- 
ing speed of the plane) the landing wheel is brought into forcible 
contact with it; (3) the instant contact is established, the landing 
wheel brake is applied; (4) the braked wheel then must bring the 
drum to a full stop at a deceleration of 10 feet per second per 
second. The test must be repeated 100 times before the landing 
wheel is acceptable. 


Every part of the landing wheel—including the bearings—is sub- 
jected to terrific strain during this test, but Timken Bearings have 
proved they can "take it"—and keep on “taking it”. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Sectional view of a Hayes Airplane Landing Wheel 
showing the application of Timken Bearings. 


TO ASSURE VICTORY 


BUY UNITED STATES WAR 
SAVINGS BONDS € STAMPS 


TIMKEN: 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


Manufacturers of Timken Tapered Roller Bearings 

for automobiles, motor trucks, railroad cars and 

locomotives and all kinds of industrial machinenfill 

Timken Alloy Steels and Carbon and Alloy Seamlest 
Tubing; and Timken Rock Bits. 
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FORMING EXTRUSIONS 
BY MACHINE METHODS 


This method of precision forming of extrusions in aircraft production accom. 
plishes two vital savings in the war effort—reduction in man hours for a given 
unit of production and reduction in plant area required for increased output, 





BY CLARK COE, Southern Engineering Co., Inc. 


IT WAS NOT many years ago that the 
terms “metal forming” and “metal bend- 
ing’ were virtually synonymous—at 
least from the standpoint that flat and 
extruded stocks were “bent” to desired 
shapes by various types of hand opera- 
tions. While power shears were a ma- 
chine method of bending, nevertheless 
they were merely an enlargement of a 
hand bending method. 

Today finds a greatly changed situa- 
tion, with acknowledged differences be- 
tween “forming” and “bending.” The 
differences between the two methods of 
creating parts to exact specifications 
lie within the terms when a literal inter- 
pretation is taken of the terms. Many 
thousands of aircraft parts are still 
“hent” to specification, but as each week 
goes by the number of “formed” parts— 
particularly formed extrusions—is in- 
ereasing. For purposes of discussion in 
this article, let the reader remember 
that bent extrusions are parts formed by 
applying foree, by hand or machine, to 


In addition to shaping extrusions, this machine can make open seam tubing, flanged tubing, sections, = ggg ao is pongreninay 
Z sections and can perform various pipe or tube bending operations. FIG. 1. (below) f oe to a _ Speci nce A we : 
In forming a simple T section the stem is confined within the die, effectively preventing wrinkling ormed extrusion is shaped by machin 


of the stem. Affixed to movable head, die draws extrusion stock past pusher block. pressure with the aid of dies which have 
been previously made in accordance to 


specifications. 
Extrusion bending is almost an art 


PUSHER B/ OCK and requires experienced personnel to 
RAM Ps 


do the work. Many problems are always 

Cre Me present, particularly with extrusions to 

fra P/F LL DIE be bent with short radii. Prevention 
" of wrinkling of the stem requires skill 
and experience by the worker, and often 
~ % a high serap-to-finished-product ratio 

7 sk must be expected. Not infrequently 3s 
OQQQY it a problem to control internal stresses 

: 0% within parts that have been hand bent, 

due to the impossibility of confining all 
sides of the extrusion during the actual 
operation. It was problems of this type 
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FIG. 2. In this case die cavities 
are located in the pusher block 
because parts to be formed 
required leg of the section to 
be outside of bend radius. A 
right and lett hand part are 
being formed simulfaneously. 

















































ABOVE: FIG. 7. Formed extrusions have been removed from the machine. Only one 
minute elapsed from the start of the cycle until they were removed. 


BELOW: FIG. 8. Two parts which make up a cow! former. The upper two parts are 
male and female halves of the complete former, shown assembled at bottom. 


BELOW AT BOTTOM: FIG. 9. Top, a typical enclosure frame and below, a represen 
tative T section extrusion. Each is machine formed at rate of 30 pieces per hour 
as compared to 3 per hour by hand methods. 


BELOW AT RIGHT: FIG. 10. Typical assortment of dies that attach to movable head. 
Note some have changes in vertical plane in addition fo the radius. The “twist” is 
accomplished without difficulty. 
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which prompted our investigation of ma- 
chine methods of forming extrusions, 
and the development of a machine for 
that purpose. A contributing considera- 
tion was the fact that standardization 
of designs, or larger production orders 
for certain models of aireraft, placed the 
entire industry on a_ semi-production 
basis which permitted the use of ma- 
chinery to do work formerly done by 
“hand carving” methods. 

In the preceding paragraph a brief 
mention was made of the difficulty of 
confining all sides of the extrusion dur- 
ing the actual operations. Expanding 
upon that point, it is hardly necessary to 
point out that the inability to hold all 
sides of an extrusion during hand bend- 
ing operations has been one of the prin- 
cipal draw-backs of hand bending be- 
cause it allowed wrinkling, undue 
stretching, ete. In the machine de- 
veloped by our firm, the principle of 
shaping extrusions is entirely different 
from former methods, the principle dif- 
ference being that, instead of “forcing” 
the metal into a desired shape, the ma- 
chine “flows” the metal into shape. This 
is accomplished by the use of dies and 
high pressure applied to the dies as the 
metal is drawn between them. Exper'- 
ence shows that forming extruded sec- 
tions by this method does not create the 
high internal stresses normally associ- 
ated with ordinary bending operations. 
This is due to the fact that the metal 
being formed is under a constant pres- 
sure and the metal is firmly held within 
the cavities of the dies during the en- 
tire forming. 

Some users of the Southern Engineer- 
ing Metal Forming Machine have shaped 
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and formed from flat stock, using dural, 
stainless steel, aluminum and_ other 
metals. It is possible to make open seam 
tubing, flanged tubing, Hat sections, 
Z sections, and to perform various pipe 
or tube bending operations. 

Reference to Fig. 1 shows a simple T 
section, and how the stem is confined 
within the die. Clearance is from “metal- 
to-metal’” to .003 in. This die is affixed to 
the movable head, which draws the ex- 
trusion stock past the pusher block. 
This type of die is used for forming 
tees, ells, angles or any part where the 
stem of the section extends toward the 
center of the bend radius. Wrinkling 
of the stem is impossible by this method. 

Fig. 2 shows an alternate method of 
die design, wherein the die cavities are 
located in the pusher block because the 
parts to be formed required that the leg 
section be on the outside of the bend 
radius. In this illustration, a right and 
left hand part are formed simultan- 
eously. 

The progressive set of photographs. 
taken in the plant of Northrop Aireraft. 
Ine., show the entire cycle of forming T 
section extrusions and will quickly es- 
tablish the components of the machine 
and their funetion. The first one, Fig. 3, 
shows one operator placing the straight 
{ sections into the movable die block, 
which is designed to form three parts 
simultaneously. The next view, Fig. 4. 
shows the air ram behind the operator in 
the foreground, and the contact point 
of the pusher block and movable die di- 
rectly in front of the operator in the 
background. The three straight T see- 
tion extrusions have been clamped into 
place, and the pusher block is exerting 
approximately one and one-half tons of 
pressure upon the extrusions and the 
movable die block. The movable die 
hlock is bolted to the movable head, 
which is driven by a reduction gear 
motor at a speed of between 91 and 
275 in. per min. ~ 

The third view, Fig. 5, shows the head 
moving toward the right with the extru- 
sions being formed during the wiping 
operation created by the pressure of the 
pusher block against the extrusions. 
The cavities in the movable die are 
clearly seen in this view. The fourth 
view, Fig. 6, shows the head nearing 
completion of its cyele, which wiil be 
nearly a straight line of travel until 
the pusher block reaches the end of the 
die. The last view, Fig. 7, shows the 
formed extrusions removed from the 
machine—which required approximately 
one minute of time from the start of 
the evcle to the time they were removed. 

Cosi figures secured from a promin- 
ent «aireraft manufacturer using the 
machine are startling. A typical exam- 
ple is the relative cost of hand and 
machine forming cowl stiffeners: by 
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hand bending methods it required 2.550 
hr. for each stiffener—as compared to 
197 hr. when formed on the Southern 
Engineering machine. Fig. 8 shows the 
two parts that make up another type 
of cowl former. The upper two parts 
are the male and female halves of the 
complete former, which must be formed 
to extremely close tolerances. The lower 
part of the illustration shows the two 
parts together. Each half was formed 
in one operation from approximately 
4-ft. lengths of straight extrusions. 
Hand methods required 30 min. for 
each part,.or a total of 1 hr. for the 
mating parts. Now, a pair are machine 
formed in 10 min. or less by an operator 
and a helper. 

In Fig. 9 are showr a typical enclos- 
ure frame and, below, a representative 
T section extrusion. Each is machine 
formed at the rate of 30 pieces per hour 
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channel. Fig. 11 illustrates the use of a 
mandrel for the forming of hollow tub- 
ing with either square or round sections. 

A wide range of sizes and shapes may 
be formed on the Southern Engineering 
machine. Three types of heads permit 
the forming of straight sections, such as 
spars, up to 15 ft. in length, as well as 
parts up to 11 ft. in diameter. Reverse 
curves, slow sweeps, off-sets, straight 
sections with sweeps, circular parts as 
small as 4 in. in diameter—may be 
formed. 

The machine shown on the opening 
page of this article is equipped with the 
Universal Head. With this head may 
he formed parts that have straight sec- 
tions, slow sweeps, curves and off-sets. 
It is semi-circular in shape and is fur- 
nished as standard equipment. Power to 
drive the head comes from a 5 hp. 
motor located within the main assembly 


PUSHER BLOCK 
2 PIECE DIE 
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FIG. 11. This illustrates use of a mandrel for forming hollow tubing with either square or round 
sections. Dies are made of solid steel or Kirksite, or of wood with steel or Kirksite inserts. 


as compared to 3 per hour by hand 
methods. In both examples it should be 
noted that there are nu wrinkles on the 
concave side of the stems, which was 
accomplished without the use of hand 
shrinking operations. 

A typical assortment of dies that at- 
tach to the movable head are shown in 
Fig. 10. Note that three of them have 
changes in vertical plane in addition to 
the radius. This “twist” is accomplished 
without any difficulty, and is as easy to 
produce as a part with a simple radius. 
The dies referred to are made of wood 
with steel or Kirksite inserts because 
they were for relatively short runs. The 
other dies are solid steel or Kirksite. 
Two of the steel dies are flat surfaced, 
with the result that the die on the pusher 
block would contain the recess for. the 
stem of a T section or the stems of a 


and driving through a variable speed 
transmission. A gear rack on the under- 
side of the head engages with the pin- 
ion, which accounts for the crawling ac- 
tion of the head along a straight line 
until the ends of the head are reached 
when the entire head is revolved 180 
deg. The air rasa which applies power 
to the pusher block operates from 100 
lb. line pressure, which is usually avail- 
able in any plant. Thé controls on the 
machine consist of a start and stop 
switch for the motor, a reversing switch 
for the motor, a variable speed control 
on the transmission system and an air 
control for the ram. 

Experience indicates that the change- 
over to mass production of aircraft is 
greatly simplified through the use of this 
extrusion forming machine, and at this 

(Turn to page 298) 



































































Fig. 1 


THE DECADES REQUIRED to in- 
troduce and perfect electricity for many 
business, industrial and domestic uses 
have been shrunk to a few short years 
by the aireraft industry, which today 
employs continuously produced electric 
power to increase the range, load and 
fighting effectiveness of modern aircraft. 
But with this increased use of electricity 
for both civil transports and warplanes, 
has come the necessity of developing 
new and dependable power sources inde- 
pendent of land or ship-tied air bases. 

The. auxiliary power plants recently 
developed and placed in operation in 
large Navy and civil aircraft to sup- 
ply them with electricity on land, on sea 
and in the air are the answer to the 
problem of providing sufficient power to 
operate not only the accessories, con- 
trols and instruments of large modern 
airplanes but -aiso the further refine- 
ments and additions which are inevitably 
to follow. 
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By BLAKE REYNOLDS, Chief Experimental Engineer, Lowrance Engineering and Research Corp. 


Growing electrical requirements have 
taxed the capacity of main-engine-driven 
generators in the last several years, and 
have proved the need for electric power 
when the main engines are not operat- 
ing. Many of these requirements are 
purely of a military nature. Neverthe- 
less, they have hastened the development 
ot the auxiliary power plant to the 
stage where it is now ready to fill an 
important position in aviation. When 
the war ends and huge commercial fly- 
ing boats and land transports take the 
air, this rapidly expanding source of 
electric power will prove as indispens- 
able in peace as in war. 

Aircraft electrical systems in the op- 
eration of military or commercial air- 
planes are so important today that fly- 
ing personnel depend upon them, to a 
large extent, for their very lives. Once, 
a flashlight, held in the hand, and the 
main-engine ignition system were all the 
electrical equipment the airplane knew. 











Fig. 2 


Today, there are in use about 150 elec- 
trically operated parts and mechanisms, 
some of which are starters, retracting 
gear, propellers, automatic pilots, tur- 
rets, radio, landing and navigation 
lights, bombardier’s equipment, flaps, 
armament, galley and, in commercial 
transports, the many conveniences which 
are turning air travel into the equal 
in comfort of other means of trans- 
portation. 

Since World War I, power for aux- 
iliary equipment has been supplied by 
batteries, air-driven generators, main-en- 
gine-driven generators, auxiliary power 
plants, and hydraulic systems. 

These methods of supplying power 
still exist in modified or advanced forms, 
but of all these, the completely electrified 
airplane equipped with an auxiliary 
power plant for continuous supply is re- 
ceiving major consideration on new 
multiengined aireraft now, or soon {0 
be, in the design stage. 
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‘The battery has been for over 20 years 
a principal source of electric power in 
commercial and military aircraft of all 
sizes. Its characteristies of readily avail- 
able power at all times, high output for 
short periods, low ratio of peak power 
to weight and reasonably high, though 
limited, storage capacity proved ad- 
mirable for yesterday’s needs. Where 
the installed battery was inadequate, ad- 
ditional power was supplied by gen- 
erators to carry continuous loads and to 


charge the battery and by land-bound 
power sources to operate electrical 
equipment when on the ground. 


First Generators Wind-driven 


The first generators used to augment 
the battery were wind-driven. Because 
of low efficiency, excessive weight and 
difficult installation, this type generator 
has had few applications and is now 
being replaced by small, light-weight 
engine-driven generators. 
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Engine-driven generators of capaci- 
ties from a few watts up to several kilo- 
watts have proved infinitely more satis- 
factory, as is evidenced by their wide 
use in commercial and military planes 
of the last decade or more. The power 
source was, of course, available, reli- 
able, and efficient. The installation was 
at first simple, though recently it has 
become increasingly more difficult with 
the advent of larger, heavier generators. 

For many years the conventional 

combination of battery and 
engine-driven _ generator, 
with the oceasional use of a 
land-bound power source, 
has supplied all the required 
electric power. Today, how- 
ever, such a system is in- 
capable of handling ade- 
quately the needs of large 
multiengined aircraft, part- 
ly because the electric loads 
have increased enormously 
and partly because land- 
bound power sources are 
unsatisfactory in many in- 
stances or are unavailable 
when needed. 

In flight, the electrical re- 
quirements of large planes, 
particularly the load of gun 
turrets, retracting gear and 
long range radio transmit- 
ters, is rapidly exceeding 
the capacity of available 
main-engine-driven genera- 
tors. As larger generators 
are developed, grave diffi- 
culties in installation are 
encountered, including the 
probable necessity of a sep- 
arate generator mounting 
with a flexible drive from 
the engine. 

When on the ground or in 
the water, complete inde- 
pendence of land-bound 
power sources has become 
an essential feature of all 
large military aircraft and 
commercial flying boats. 
During ground operation, 
whén running the main en- 
gines may not be desirable 
or even possible, routine 
loads include main-engine 
starters, bomb or cargo 
hoists, radio and a. myriad 
of smaller loads such as 
lights and galley. To op- 
erate this equipment from 
batteries is not feasible be- 
cause of the excessive weight 
required to provide sufficient 
capacity for any contingen- 
cies. 

It was to fulfill this grow- 
ing need for electric power 
that the auxiliary power 
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plant was developed. It was not con- 
ceived to replace main-engine-driven 
generators or batteries, but rather to 
operate with them, in a single system, 
which is capable of supplying quickly 
any required amount of power from a 
single light to full battle load, whether 
the plane is in flight or at rest. 

Today’s fighting aircraft must often 
operate from the most strategic loca- 
tions and frequently must use unpre- 
pared bases not having sufficient facili- 
ties for maintaining communications or 
for lending necessary aid for the in 
stantaneous starting of a large number 
of aireraft. As a result, each plane must 
be capable of operating its own com- 
munication system, must furnish power 
for equipment during stand-by, and at 
# moment’s notice provide for instant 
starting of the main engine and con- 
tinuous operation of gun turrets for 
maximum protection. Here the auxiliary 
system performs its most vital function 
from a military point of view. 





ABOVE: Armature and field assembly of Law- 
rance auxiliary power plant, showing armature 
and cooling fan and field and brush assembly. 
Every part stands close inspection before re- 
leased for assembly. 


Commercially, the auxiliary power 
plant is today supplying power to start 
the main engines of large trans-oceanic 
flying boats and to operate their long- 
range radio transmitters, wing flaps, 
automatic controls, lights and galley. In 
ease of a forced landing in mid-ocean 
the auxiliary power plant will supply 
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power for days if need be to summon 
aid and to insure passenger comfort. 


Battery Capacity To Be Reduced 


In the large commercial planes of the 
future, power for auxiliary equipment 
will be transmitted electrically. The 
principal power source will be the 
auxiliary power plant. Main-engine- 
driven generators will be omitted to 
gether with all the miscellaneous engine 
driven accessories in order to clean up 
and simplify the installation of the 
main engines. The battery will certainly 
remain in the system, although its ¢a- 
pacity will be proportionately less than 
at present. 

The power requirements of these 
planes will be as high if not higher than 
those of modern military aircraft. In 
piace of bomb hoists will be cargo hoists. 
In place of gun turrets will be heating, 
ventilating and air conditioning equip 
ment. Elaborate cooking facilities will 
dwarf the galleys now used. Lighting 





will be greatly expanded. Besides such 
electrical equipment the auxiliary power 
plants will also drive the cabin super- 
chargers of high-altitude transport and 
cargo planes. 

All suecessful auxiliary power plants 
of today were designed specifically tor 
aireraft use. They incorporate the sane 
features of design and materials, the 
same degree of precision machining, and 
the same high performance as are found 
in main engines, for in order to obtain 
recognition at all, they must demon- 
strate as high a degree of reliabilfty as 
do the main engines. 

Except for a few instances auxiliaries 
are unsupercharged. The largest de- 
mands for power appear during ground 
operation. At altitude where the aux- 
iliary’s output is reduced the main- 
engine-driven generator supplies part 
of the power. And, to date, auxiliaries 
are of such a size that additional power 
ean be obtained more economically on 
either a weight or cost basis by increas- 
ing the displacement than by incorpo- 
rating a supercharger solely for this 
purpose. Where a cabin supercharger is 
employed, the auxiliary is, of course, 
supercharged by operating off the pres- 
sure air from the cabin. 

In service, the auxiliary power plant 
is used as the single source of power for 
28.5 volt electrical systems or in paral 
lel with a main-engine-driven generator 
or battery. Present generators are all 
shunt wound and are controlled by pre- 
cision multiple step voltage regulators. 
This combination lends itself admirably 
to parallel operation with other gen- 
erators through a single distribution bus. 


Several Main Bus Systems 


In some instances, two or three main 
bus systems are provided’ so that loads 


BELOW: Typical generator-voltage regulator 
wiring diagram for Lawrance auxiliary showing 
reverse current cut-out relay and starting con- 
tactors. 





TYPICAL GENERATOR-VOLTAGE REGULATOR WIRING DIAGRAM 
Showing Reverse Current Cut-Out Relay and Starting Contactors 
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van be divided in such a way that the 
heavy demand on the gun turrets, for 
example, may be supplied by the aux- 
iliary, while the radio is being operated, 
undisturbed by voltage fluctuations, 
from the battery or main-engine-driven 
generator. 

Also in use today are auxiliary power 
plants supplying both 28.5 and 120-volt 
DC for the dual-voltage system of a 
large aircraft. The major electrical 
power requirements of such a plane were 
great enough to justify breaking loose 
from the conventional low voltage sys- 
tem to gain the benefits of the light- 
weight high-voltage system. The low- 
voltage system was retained for lighting 
and other low-powered equipment, be- 
eause of the convenience of operation 
from the battery. The auxiliary power 
plant was fitted with a dual voltage gen- 
erator in order to provide means of 
starting from the battery and means of 
charging the battery when the plane is 
at rest. At present, most auxiliaries 
for use in 28.5 volt systems are utilizing 
their own generators as starters, draw- 
ing power for this purpose from the 
battery. 

In 1939, the first Lawrance auxiliary 
was delivered to the U. 8. Navy, Bureau 
of Aeronautics. Subsequently, it was 
accepted and designated as an approved 
auxiliary for Navy service. It was the 
first auxiliary power plant developed 
which conformed to Navy weight spe- 
cifications, yet delivered the required 
constant supply of electrical energy for 
continuous heavy duty and high flash 
loads. 

The 15 horsepower Lawrance auxiliary 
power plant, model 30-C series, is a 
two-cylinder, horizontally opposed en- 
gine which drives a 28.5 volt D.C. gen- 
erator rated at 5 kw. with a 5 minute 
overload rating of 7.5 kw. 

The cylinder assembly consists of an 
itluminum alloy cylinder head with in- 
legral rocker boxes, serewed and shrunk, 
in the conventional manner, onto a hard- 
ened chrome molybdenum steel barrel. 
Valves, roeker arms, and push rods 
wre in accordance with standard radial 
engine design; all valve actuating parts 
ire enclosed in leakproof housings. Steel 
ball inserts at the push rod ends insure 
maximum wear-resisting qualities. 


Tulip Type Valves 


The tulip type valves, each held closed 
by two coneentrie springs, are actuated 
by a single cam ring with one intake 
ind one exhaust lobe. The exhaust valve 
lace and both valve stem tips are stellite 
surfaced. The eam, which rotates at 
one half erankshaft speed, is mounted 
with : bronze bushing directly on 
the shaft in the housing between 
the power seetion and the generator. 
Roller type cam followers provide posi- 
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tive action with a minimum of friction. 

Weight reduction ot the crankshaft, 
rods, and pistons was accomplished by 
simplification of assembly and careful 
analysis of stress distribution. The 
crankshaft is machined trom a single, 
chrome nickel molybdenum steel forging, 
drilled for lightness and plugged to pro- 
vide a seal for the pressure oil carried 
within the shaft. A ball thrust bearing 
at the front and two plain copper-lead- 
bronze bearings support the shatt. 

The H-section connecting rods, also 
of forged chrome nickel molybdenum 
steel, are completely machined. They 
are the split cap type, with copper- 
lead-bronze crankpin bearing and bronze 
piston-pin bushing. The high compres- 
sion pistons are permanent-mold alu- 
minum alloy, with two compression rings 
and one oil seraper ring at the bottom 
of the skirt. The full floating case- 
hardened steel piston pins are retained 
by spring-steel snap rings fitting into 
grooves in the piston-pin holes. 

The two-piece aluminum crankease is 
divided by support webs into cam, 
power, and accessory sections. A mag- 
nesium casting at the rear mounts the 
magnetos and drives. 


Lubrication 


Lubrication in the Lawrance auxiliary 
power plant embodies the principles 
which provide main engine reliability. A 
comparatively simple system of pres- 
sure and splash lubrication is used. Oil 
enters the crankcase from the heater, 
oil pump and filter under 55-60 lb. 
pressure and passes through the crank- 
shaft to the crankpins and cam tap- 
pets. The rocker arms are lubricated by 
pressure oil flowing through the hollow 
push rods. The method of returning the 
oil from the rocker boxes through ex- 
ternal tubing is only slightly different 
from conventional practice. 

At the crankease sump, oil is picked 
up by the scavenger pump, passed 
through a filter and magnet to insure 
cleanliness, and returned to the main 
tank. 


Constant Speed Governor 


A spring-loaded centrifugal governor, 
driven from the accessory drive, main- 
tains the auxiliary engine speed within 
the range from 3900 to 4100 rpm. under 
all load conditions. Control is aceom- 
plished by a linkage eonnecting the gov- 
ernor with the carburetor throttle. As 
a safeguard during cold starts, a thermo- 
stat is incorporated in the governor 
linkage to hold the engine at half speed 
during warm-up until the oil has reached 
7 deg. 


Carburetion 


To eliminate the necessity for manual 
adjustments during starting and flight. 
an automatically compensated aircraft 


carburetor is employed to provide cor- 
rection tor variations in altitude pres- 
sure and temperature. A fully auto- 
matie choke together with the auto- 
matie mixture control, simplifies cold 
starting. 

Altitude mixing control is obtained 
by a calibrated density responsive Ane- 
roid. The unit functions automatically 
to maintain the required fuel-air mixture 
ratio by a method of compensating the 
air bleed rather than by the more con- 
ventional back suction principle. This 
method reduces to a marked degree mix- 
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TYPICAL SPECIFICATIONS 


Lawrance Auxiliary Power Plant Model 30 C Series 
with Soundproof Enclosure 
Engine—two cylinder, horizontally opposed, air- 

cooled. 

Bore—2.625 inches, Stroke—2.750 inches 
Cylinder displacement—29.8 cu. in. Compression 
ratio—9 :1 

Dual ignition 

Altitude compensated carburetor 
Performance 

Normal operating rpm. 4100 = 100 

Rated continuous output—sd kw. at 28.3 v. 
Overload output, for 5 min. period—7% kw. at 
28.5 Vv. 

Rated continuous output at 20,000 ft. altitude— 
3 kw. at 28.5 v. 

Fuel consumption at rated load-——d.65 lb. per hr. 
Oil consumption—.15 Ib/hr. 

Fuel—91-100 Octane . 

Minimum quantity of oil required—3 gal. 
Dimensions—length 32% in., width 23% in.; 
height 15 in. 


Weight 
Engine and accessories 102 Ib. 
Electrical equipment 76 Ib 


Auxiliary power plant 
complete with sound proof 
enclosure ready to perate 213 Ib. 
















































ture ratio change due to boiling of the 
fuel in the float chamber at high alti 
tudes. 

Fuel is fed to the float chamber under 
three to five lb. per square inch pres 
sure from a variable displacement pump 
actuated by a cam on the governor drive 
shaft. 

Ignition 

‘T'wo magnetos provide dual ignition 
in aceordance with accepted aircraft en- 
gine practice. One of these contains an 
automatic cut-out switch as an emer- 
gency safeguard against engine over- 
speed above 4800 rpm. A manually op- 
erated reset button is provided. All 
wires and fittings on the magneto and 
spark plug assembly are Breeze shielded 
to prevent interference with the aircraft 
radio system. 


Engine and Exhaust Cooling 


The cooling and exhaust arrangement 
permits the complete enclosure of the 
unit in a sound-proofed box, yet pro- 
vides an ample supply of cooling air to 

(Turn to page 317) 






































































The Future of 
WATER-BASED AIRPLANES 


In this, the fourth in a series on flying boat design, the author maintains that most of 


the fundamental data of modern hull design is based on complete fallacy. He con- 


cludes that the transversely flat planing bottom is the logical solution. Subsequent 


installments will elaborate on the reasons therefor. 


By CAPT. FRANK T. COURTNEY 


THIS SERIES STARTED with an at- 
tempt to explain the increasing need— 
especially the military need—for the de- 
velopment of all classes of airplanes, 
operating from water, which would have 
as good a performance as any other kind 
of airplane. We also looked into some 
of the basic reasons why the waterplane 
had lagged in development as compared 
with the landplane. 

Next we examined the actual charac- 
teristics of the modern’ waterplane— 
generally called the “flying boat’’—to 
sort out the various features which 
render it so inferior in performance to 
the landplane. 

We now come to a study of methods 
of eliminating those features. Every one 
of them can be eliminated; I will go 
further and say that this can be done 
relatively easily provided it is agreed, 
first, definitely to abandon the present 
process of trying to re-hash a 1913 hull 
bottom to fit under a 1942 landplane 
superstructure and, second, to tackle the 
problems of the water-based airplane 
strictly on an analysis of its specific 
requirements. 

A certain amount of research and ex- 
periment will be necessary, but there is 
every indication that a relatively simple 
program will meet all initial hydro- 
dynamic needs; most of the required 
aerodynamic data already exists. 


On this subject of research, one ques- 
tion should be anticipated and answered : 
“The modern flying boat hull has still, 
after 30 years development, to be con- 
tinually subjected to extensive tests in 
large tanks in order to try and solve its 
complex hydrodynamie problems; why 
therefore, should you suppose that a 
quite new departure should be able to 
get going quickly with relatively simple 
research?” The answer is that research 
on the hydrodynamics of airplanes has 
never started at the beginning. It be- 
gan somewhere in the middle, or rather 
at the end of a side street, by the ac- 
ceptance of one particular and peculiar 
form of hull which just happened, years 
ago, somewhat on the lines illustrated in 
Fig. 4. The layman would imagine that 
research had started with and developed 
from basic hydroplaning data, just as 
airplanes are designed from basic aero- 
dynamic data; yet, quite amazingly, 
such basic hydroplaning data hardly ex- 
ists, and “research” into hydroplaning 
has for years been exclusively confined 
to scraping up a few more shreds of 
satisfaction out of an obviously unsatis- 
factory basic shape. 

The required research program, there- 
fore, would consist of obtaining certain 
basie hydroplaning data limited to the 
range of obviously suitable aerodynamic 
shapes. I hope to show that some of the 


most troublesome characteristics which 
have complicated present hull hydrody- 
namics need not even be considered, 
That program will at least be sufficient 
for initial design. 

Beyond such research there will be re- 
quired some experiment on the me- 
chanics of putting the data to work. 

Originally I had intended to outline 
some tentative designs to illustrate this 
new approach to waterplane develop- 
ment. There is no reason to suppose that 
a final design will differ much more 
from an ordinary airplane than, say, a 
P38 differs from a P39. The difficulty 
there, however, is that a new departure 
should be considered as a whole and it 
can always be pulled apart, piece by 
piece, by conservatives who think ex- 
clusively in terms of the past. I prefer, 
therefore, to try and draw attention to 
the separate factors involved. Those 
who are interested can assemble them 
as they think best; those who are not in- 
terested needn’t bother with the subject. 


Elimination of Excess Body Height 


I deal with this question first because 
it appears to admit of a clear and 
definite answer. 

I will take the chance of making the 
flat statement that, without remote drive 
from engine to propeller, an efficient 
waterplane is not possible. 

Those who are convinced that the 
transmission is just that much added 
weight would conclude that this will al- 
ready constitute a severe handicap to 





















CAPT. FRANK T. COURTNEY, since this series started, has joined the 
flight staff of Consolidated Aircraft Corp. He therefore asks us to state 
that the views expressed in these articles are his own personal views. 

It will be recalled that Capt. Courtney's first article, which appeared 
in May, dealt with problems of remote propeller drives. Because of its 
important relation to the whole subject of flying boat design, that sub- 


ject was covered first. 


The next installment, in the July issue, described the existing state of 
affairs which emphasized the urgent need for greater development of 


the ''waterplane's” potentialities. He pointed out that we had lagged 
in development of water-based airplanes not because of any inherent 
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landplane-minded." 


landplanes. 







inferiority of that type, but simply because we have become “utterly 


The August article delved into the technical reasons for the inferior 
performance of existing types of waterplanes and states the author's 
reasons for believing that high-performance waterplanes will be de- 
veloped with operational efficiency corresponding to that of equivalent 


The accompanying article is perhaps the most important single article 
in the series; it describes the methods of eliminating the principal basic 
design factors which render the modern waterplane so inferior in pet- 
formance fo the landplane. 
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Curtiss ‘Fledgling’ of 1929 equipped with flat bottom float which the author believes was 
closer to the proper answer than modern bottoms with deadrise. 


the walerplane. This is not the case, The 
subject of remote propeller drive was 
discussed in an earlier article. The case 
of remote drive is almost exactly anal- 
ogous to that of liquid-cooling. In the 
latter ease the engine is remotely cooled, 
and the weight of radiator, coolant and 
plumbing is at least compensated for by 
the resulting aerodynamic gain. Simi- 
larly remote propeller drive will provide 
aerodynamic profit which will at least 
compensate for such extra weight as it 
may involve (which is much less than is 
generally supposed) and this applies to 
either landplane or waterplane. 

The difference is that, for the land- 
plane, remote drive is one of the next 
steps in efficiency; for the waterplane 
it is one of the first steps, and one which 
has not yet been taken. 

On grounds of plain logic, this does 
not seem to be open to much argument. 
If the height of the body is to be lim- 
ited to airplane needs, and if the wing 
is to be located on the body in an aero- 
dynamically efficient manner, the wing 
will come as close to the water as is 
practical. Hence the propeller must be 
somewhere above wing level. It is quite 
clear, from both principle and experi- 
ence (as we saw in Fig. 3), that the 
engine cannot efficiently go in the same 
location. Hence remote drive is quite 
essential. 

The only serious difficulty about re- 
mote drive is lack of sufficient develop- 
ment of its mechanical features. The 
cases of the Airacobra and other ma- 
chines indicate that corresponding en- 
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gine installation is not a major prob- 
lem. Hence, before an efficient water- 
plane ean be projected, a program of 
remote drive development must be de- 
cided on. 

The position of the propeller above 
the wing raises certain aerodynamic 
problems which may be negligible or 
may be of some small importance. If one 
propeller is used, obviously it will come 
above the body. Where two or more 
propellers are used, however, it is 
reasonable to assume that they will be 
so located that the wing will protect 
them from water. Hence we arrive at 
an arrangement somewhat as in Fig. 5. 
To put the propeller much ahead of that 
will raise an already high thrust-line; to 
put it much aft increases its structural 
support problems. But it would be use- 
ful to have aerodynamic data on vari- 
ous fore-and-aft locations. In addition 
there will probably be some optimum 
relation between propeller air flow and 
wing air flow, so that data should be 
available on the effect of various thrust 
angles to wing angles. 

This brings up the point of the in- 
evitably high thrustline. If one takes 
into account only the down-load on the 
tail, which is the usual way of counter- 
acting the couple produced, then there 
is an appreciable loss due to added ef- 
feetive weight. However, other offset- 
ting factors enter into the matter or can 
be introduced. In the final analysis there 
may still be some efficiency loss due to 
high thrust line, but not enough to war- 
rant any extended study of the problem 




















Te ee ee eee 





here. However, it is a problem which the 
landplane does not have to face since, 
even with remote drive, it can keep its 
thrust-line low. Hence it is a point 
worth special aerodynamic study in an 
actual design. 

Thus the introduetion of remote drive 
does not appear to introduce any seri- 
ous problems into flight aerodynamics. 
As I said before, it is almost entirely a 
matter of mechanical development. 


Elimination of Excess Body Width 


This subject, of course, constitutes a 
study of beam. It is a complex subject, 
which eannot here be covered com- 
pletely; it is difficult to know quite 
where to begin because, if we are go- 
ing to consider beams comparable with 
the width of a normal airplane body, 
we are going to consider beams much 
narrower, and beam loadings much 
higher, than those on which almost all 
existing hydrodynamic data is based. 

It is not hard to see why the beam 
dimension was such an important factor 
in hull design studies; it is the one di- 
mension which remains practically con- 
stant under all hydrostatic and hydro- 
dynamic conditions. When a flying boat 
is at rest on the water, its three im- 
mersed dimensions are beam, draft and 
immersed length. When disturbed by 
hydrostatic forees into pitching, heav- 
ing, or rolling, its draft and length may 
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change, but its beam does not. When the 
boat moves forward it develops hydro- 
dynamie lift; as it goes taster it rises 
in the water, and both draft and im- 
mersed length decrease; but the beam 
remains in water contact practically 
from start to take off. 

It might be thought, therefore, that 
the vast amount of data collected over 
the years, based upon beam, would by 
now have told us all we wanted to know 
about beam as applied to waterplane 
design. Unfortunately this is a long way 
from being the case. The reason for 
this is that, in all this immense col- 
lection of data, the beam data is basie- 
ally a tabulation of the results of purely 
empirical tests in which there are com- 
pounded many variables such as dead- 
rise, locations and forms otf forward and 
rear steps, areas and angles of atfter- 
bodies, lengths and lines of forebodies 
ete., all of which are poorly or not at 
all understood and all of which are 
merely appendages of an old hull-form 
convention which has never been 
changed. In other words, all that this 
data tells us is the approximate beam 
we have to use if we are going to con- 
tinue to employ the present type of 
jagged understructure with which we try 
and get off the water. And this beam 
means a much greater body-width than 
we need for our airplane. 

The state of affairs which led to the 
acceptance of this excessively wide beaim 
is fairly clear, but very difficult to ex- 
plain briefly because of the many fac- 
tors involved, However, an attempt will 
he made: 

There are two separate aspects of 
beam: beam as a displacement factor 
and beam as a hydrodynamic factor. 
Add to these factors the restrictions im- 
posed by the acceptance of a transverse 
step located close behind the CG. 

Suppose you cut your beam down by 
one halt. Then, for static buoyancy pur- 
poses, you must inerease both length 
and draft (roughly speaking) by 50 
percent or some equivalent combination ; 
for static trim purposes this increase of 
length and draft must be divided equally 
fore and aft of the CG. Now, owing 
io decreased hydroplaning beam you 
must have greater hydroplaning length 
to provide sufficient planing surface. 
But your accepted step location allows 
you to use only the additional length 
ahead of the CG for planing, with a 
complete upset of trimming forces in 
the earlier stages by hydroplaning. The 
afterbody cannot be relied upon to cor- 
rect this for several reasons, including 
the unpredictable effect of water flow 
behind the main step. If you now put 
your main step further aft to correct 
this upset, you run into high-speed 
trimming troubles as deseribed with 
Fig. 4, since you have a comparable 


‘condition with that of a tricycle-geared 


landplane whose main wheels are too tar 
ait. 

In any case, by saving width in this 
manner, you have done yourself little 
good aerodynamically, since you have 
had to add excessively to your body 
length and depth. 

So, to cut a very long story short, and 
leaving oul many of its episodes, hull 
development has never had enough en 
couragement to uo anything except lake 
the line of least resistance; it has con 
centrated most olf its buoyancy and 
hyuroplaning factors 1n one spot by pul 
ling a wide beam and the main step ap- 
proximately under the CG. This kept 
down excessive variations of trim, and 
these variations were empirically regu- 
lated by changing lines slightly here and 
there and moving steps back and forth 
a little. Apart from that, trim just 
happened. 

Thus the hydrodynamic beam was 
forced to suit the hydrostatic beam. Even 
al that, however, there was still a 
relatively large change of trim in the 
transition stage trom floating at rest to 
hydroplaning. This stage is known as 
“getting on the step” or “passing the 
hump.” The “hump” is the relatively 
abrupt and high peak in the water re- 
sistance curve during this low-speed 
stage. It is not an inevitable character- 
istic of hydroplaning (although, of 
course, resistance must obviously rise 
and fall); it is mainly a result of the 
fact that, until the air elevators become 
effective, trim has to look after itself. ‘To 
climb over the hump a lot of beam was 
needed; the efficiency of that beam was 
never seriously questioned (as we shall 
see when we come to “deadrise”); it 
suited the hydrostatic beam anyway. 
Thus the beam required for “passing the 
hump” became the accepted hydrody- 
namie beam. It was admittedly a low 
speed beam which was inefficient at high 
speed, but only half-hearted and in 
complete attempts to deal with this 
were made. In fact the whole take-off 
situation faded out of practical aircraft 
needs, as is proved by the fact that all 
flying boat take-off data are based on 
time for take-off, which is of no prac 
tical operating interest; distance for 
take-off, which is all that matters, is 
applied to landplanes but not to boats. 

Attempts have been made to deal with 
this beam inefficiency, in at least two 
well known forms, by having two beams 
—one for getting past the hump and 
one for full hydroplaning. They failed 
chiefly through lack of further atten- 
tion. 

One of these was the Dornier hull 
bottom (Fig. 6). In this, beam A was 
for passing the hump and beam B was 
for full hydroplaning. As far as | 
know, nobody ever discovered just what 
































Fig. 6. 


ood it did, but almost certainly there 
was insufficient clearance between A 
and B, and the sharp recesses at ( 
probably added appreciable drag. I dis- 
cussed several times with Dr. Dornier 
the idea of making specific comparative 
tests with these recesses filled in as 
shown in the dotted line, but we never 
eot around to it. 

The second case is the fluted bottom 
(Fig. 7). This first appeared, as far as 























Fig. 7. 


[ remember, in the Cork flying boat 
built by the English Electric Co. around 
1924, and is well known everywhere 
a characteristic of Edo floats. The beam 
A was the low speed planing beam. At 
high speed the water was supposed to 
be thrown clear of chines C by second:ry 
chines D, so that hydroplaning was to 
be done on beam B. It was stated that 
tank tests showed no measurable ady.an- 
tage. Most probably this was due to ‘he 
pronounced deadrise in the second:ry 
beam. This would have three adverse 
effects: it would decrease the effective- 
uess with which water was thrown clear 
ot the upper flutes, it would decrease 
lift coefficient of beam B, and it would 
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add drag due to high proportion of wet- 
ted area to projected planing surface. I|{ 
the lower section were cut off along the 
dotted line DD, the prin¢ipal aim might 
be much more nearly achieved. But such 
a siep has probably been discouraged 
partly by the conventional fear of the 
flat bottom and partly by the fact that 
the fluting is part of the structural de 
sign. 

However, neither of these schemes 
help us to get rid of excessive width in 
Hight. They do, however, show that some 
attempts have been made to get rid of 
some of the defects of an excessive beam 
imposed by hump considerations. 

Before considering how we may ob 
tain an adequately narrow airplane 
hody and yet have adequate hydrostatic 
and hydrodynamie beam, it seems perti- 
nent to eonsider deadrise. 


Deadrise (or Vee-bottom) 


Kor years I have claimed, with no 
visible results, that deadrise is one of 
the most, (if not the most) pernicious 
factors in hindering efficient hull bot- 
tom action and design. 

The destruction of efficiency caused by 
deadrise is obvious to the eve without 
any data or figures. The water resistance 
which your horsepower has to overcome 
ean be usefully employed only in pro- 
viding vertical water reaction. Deadrise, 
however, consumes power in providing 
utterly useless horizontal reaction in- 
ereasing roughly as the tangent of the 
deadrise angle. In addition it imposes 
more wetted area for the same work, 
thus adding to frictional resistance. In 
brief, it consumes a large percentage of 
take-off power in doing no useful work 
at all. 

Yet nowhere, in the masses of beam 
and hydroplaning data produced in the 
last 20 or more years, will you find any 
serious attention to or data concerning 
the effect of the deadrise factor. Its ef- 
fect on planing, and hence on beam, trim 
and resistance, is immense, and vet, in 
such data, it is practically completely 
ignored. This, of course, is only on a 
par with the rest of the hull bottom sit- 
uation. 

Very recently some traces of elemen- 
lary attention have started to be given 
to this subject, but nothing, so far, of 
such value that the real measure of 
deadvise can be taken. Some study has 
lately been made of the effect of dead- 
rise on hydroplaning lift. This, how- 
ever, misses the point since hydroplan- 
ing lift is not a matter of direct im- 
portance. The only object of hydroplan- 
ing at all is to reach flying speed with 
min'inum water resistance. So hydro- 
planing resistance is all that really mat- 
ters: lift is an incidental point. Yet. in 
the studies referred to, lift alone is dealt 
with and resistance is not even men- 
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tioned; nor are there any means of de- 
ducing resistance data from them. All 
that can be said is that resistance due to 
ieadrise is obviously very high, and the 
power devoted to overcoming that re- 
sistance is just that much less power 
for take-off. 

Even if deadrise were an inevitable 
requirement for operating purposes, at 
least we ought to have sound data on 
what it does and how to handle it. But | 
contend that there is no valid reason 
for deadrise at all—that it is another of 
those superstitions which, as hangovers 
from obsolete practice, have come to be 
accepted as practical necessities for no 
sound reason. 

The history of deadrise is approxi- 
mately as follows: The earliest floats had 
flat bottoms for the very obvious reason 
(since lost sight of) that a flat bottom 
would hydroplane better. The speed of 
those airplanes, both vertical and hori- 
zontal, was very low, and contact with 
the water was light. As stalling speeds 
increased, the contact of a flat bottom 
with water had to knock the water out 
of the way more quickly, with conse- 
quent increasing reaction on the object 
knocking it out of the way. This reac- 
tion is known as “pounding.” 

Now (and here we come to the im- 
portant point) power loading was still 
very high so that, with the hull formula 
and step location that had come into use, 
wide beams had to be used for hydro- 
planing, so that unit beam loading was 
low. Thus, when these wide flat beams 
hit the water, at. their aecepted trans- 
verse step, they hit a lot of water, with 
not enough unit weight behind them to 
make the water give way. Hence the 
shock came on the aireraft, and pound- 
ing became increasingly severe. At first 
shock absorbers, as in land gears, were 
introduced into the float structure, but 
this led to several structural complica- 
tions, so at last a Vee bottom was put 
into floats and hulls so that the beam 
contacted the water gradually, thus ab- 
sorbing shock. 

This was structurally simple and gave 
a nice central keel to work from. It did 
an obvious job in an obvious manner 
and was never again questioned as a 
firm factor in design. From then on 
everything started down the wrong road 
and has kept going that way. 

In the first place it. was hardly re- 
marked that, even as a shock absorber. 
the Vee bottom did a poor job. About 
the first one third of the Vee to enter 
the water displaced so little water that 
this part at least might better have been 
left flat. But even the cases shown in 
Figs. 6 and 7 failed to draw attention 
to this fact: it has gone unnoticed ever 
since. Again the straight Vee bottom 
cannot practically be used because it 
would throw up solid water too badly, 



































Fig. 8B. 


as shown in Fig. 8A. At one time “spray 
strips” along the chines were used to 
mitigate this, but now the eustom is to 
reflex the bottom towards the chines, 
Fig. 8B, to turn the water down. This, 
however, is only a partial cure since it 
affects only that water close to the hull 
unless the reflex is so great as to ap- 
proach a flat bottom. This “turned down” 
water eventually joins up with the rest 
of the upwardly-directed water in a 
cloud of spray so that deadrise is also 
a big factor in producing spray. More- 
over the reflexed chine serves to in- 
erease the actual deadrise angle at the 
keel, with an even worse distribution of 
shock-absorption per unit of travel of 
hull into water. Both arrangements, 
spray strips and reflexed chine, are 
aerodynamic actrocities. 

The effect of the vertical component 
of the step due to deadrise was referred 
to earlier in these notes. As far as I 
know. it has never been studied, but 
there is Kittle or no doubt as to its con- 
fused effect on water flow against the 
afterbody. 

Deadrise, or at least the keel section 
of it, adds without profit to draft and 
to many handling and beaching prob- 
lems. 

However, all those objections are as 
nothing compared with the destructive 
effect of deadrise on hydroplaning effi- 
cieney. 

Here is where the whole fallacy of 
deadrise comes in: It is absolutely as- 
sumed (and this is about the only state- 
ment vou will find on deadrise in all 
the textbooks) that deadrise is some 
function of stalling speed. The idea is 
that the higher the stalling speed the 
faster \ u must run on or hit the water 
and the >fore the more deadrise vou 
need to absorb the higher shocks of 
poundin; But pounding is not merely a 

(Turn to page 285) 
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AIRCRAFT ARMOR 
Made FASTER, TOUGHER 


Breeze process makes face-hardened plate more rapidly by means of carburizing 


with liquid salts bath in an electric furnace under constantly controlled temperatures: 


, 


plates are subjected to armor piercing tests on company range. 








Dmitri Kessel 


Quarter-inch sheet of face-hardened armor stops 30-caliber armer piercing tracer bullets in 
Breeze test range. Tests are conducted at considerably less than average aircraft battle range. 


THE MANUFACTURE of armor 
plate for protection in battle has for 
centuries required much time. Even in 
the last 100 years little progress was 
made in speeding up the process, ex- 
cept for metallurgical improvements in 
raw steel, until a far superior light 
armor for aireraft was developed and is 
now being made in a fraction of the time 
required prior to World War ITI. 

Light body armor had not been gen- 
erally used in war from the late Middle 
Ages to the Spanish Civil War. The old 
armorer turned oui a custom-built suit 
by hand. Later, when ironclad ships 
fought in our own Civil War, armor for 
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warships became an established means 
of protection. But even now long hours 
are required to produce heavy plates for 
naval vessels. And there was little hope 
until recently that even light armor, in 
troduced by Russian and German air 
eraft in the Spanish War, could be 
produced rapidly enough to keep pace 
with accelerated airplane production. 
Breeze Corporations, Inc., Newark, 
N. J., developed the solution to the 
problem of increasing the production 
rate of light armor when by a revolu- 
tionary process it carries out three heats 
of carburized plate in 24 hours where by 
older, more conventional methods 50 


hours are required to complete one heat 
of average 4-in. plate. 

Light armor is used to protect the 
pilot and crew of nearly every type of 
warplane built in the United States for 
its own air foree and that of the United 
Nations. It also is used to shield instru- 
ment panels, engines, radio installations. 
oun turrets, and the backs, sides, top 
and bottom of aircraft to protect per- 
sonnel and equipment from attack from 
nearly any quarter. Surveys have shown 
that use of such armor greatly ineresses 
the confidence of pilot and crew in hard- 
fought battles. And airmen who fought 
in World War I and are active in enr- 
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rent hostilities agree that modern armor 
is a vast improvement over the French 
stove lids on which pilots rode forth to 
battle in 1917-18. 

There are two general types of armor 
plate known to the trade as face-hard- 
ened and/or carburized armor plate, 
go-ealled due to the addition of carbon 
on one side of plate, which in tem- 
pering causes the face to become ex- 
tremely hard and resistant even to 
armor-piercing shells. The other type 
of armor, called homogeneous plate, is 
uniformly hard throughout, but it is 
not so hard nor resistant to machine 
gun or Shell fire as the face-hardened 
plate. Both types of armor employ ac- 
curately controlled electric furnace al- 
loy steel. ; 

Production of face-hardened plate is 
a highly specialized and costly heat 
treating and fabricating process involv- 
ing problems of temperature, time, 
quenching, drawing, tolerance allow- 
ances for warpage, straightening, bend- 
ing, welding and, finally, of rigid ballis- 
tie acceptance tests. 
The standard and 


older method of 


TOP: Fifty-caliber armor piercing bullets melt 
into shapeless blobs as they smash af short 
range into Breeze heavy-gage face-hardened 
used on aircraft. BELOW: Special 
process permits welding of face-hardened armor 
plate at Breeze Corporations after carburiza- 
tion. Welding allows rapid manufacture of 
different types and shapes of armor. 





armor 






Press Association Photo 
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carburizing or face-hardening armor 
plate consists, in general, of coating one 
side of the plate with a vitreous mate- 
rial so that it will not absorb carbon and 
then tack welding two such plates to- 
gether with their uncoated faces exposed. 
A group of such twin plates is carefully 
packed, with charred bone dust or one 
of the many types of carburizing mate- 
rials, into a steel box, sealed up and then 
placed in a gas or oil fired furnace. 

The furnace is gradually brought up 
to a temperature and so held for a 
period of hours, depending on the thick- 
ness of the plate which absorbs the 
carbon gases liberated to the desired 
depth. The steel boxes containing the 
plates are then allowed to cool, the 
plates are removed and _ annealed, 
straightened and cut to shape, edges 
ground, drilled to specifications, temp- 
ered, drawn, again straightened, face 
and back hardness recorded and finally 
ballistically tested. 

The Breeze process requires in all 
some 50 separate labor operations and 
it has proved to be a much faster meth- 
od of producing face-hardened or car- 
burized armor plate for aircraft. Raw 
alloy steel plate, as received from the 
mill, is first inspected and the brinell 
hardness of each plate is tested. ‘Before 
any actual work is started on the plates, 
several 36 in. by 36 in. sheets of each 
thickness desired are selected by the gov- 
ernment inspector and carburized for 
ballistic and physical acceptance tests. 

Such plates are first tested by the 
































Breeze firing range and in the company’s 
physical and chemical laboratories. If 
the plates pass these rigid tests, they 
are sent to government proving grounds 
for further testing. Not until such pri- 
mary plates are approved can the ma- 
terial in stock be put into factory pro- 
duction. This consists of first flame cut- 
ting the plates to specified shape, grind- 
ing or machining the edges for final 
finish, and then sand-blasting to insure 
a smooth surface. The plates are then 
put through the degreaser for cleaning so 
that the face to be carburized can be 
spray painted with lacquer and the op- 
posite side copper plated to prevent 
carbon penetration during the carburiz- 
ing process. 

In some eases, where specified holes 
are required, they are drilled prior to 
the last operation. Lugs are then welded 
to the plates so they can be suspended 
from an overhead trolley in the liquid 
salts electrically heated carburizing fur- 
naces where they are subjected to heat 
for a period of hours, depending on the 
thickness of the plate and the depth of 
carbon penetration desired. 

The laequer covering the areas of the 
plate where carbon penetration is sought 
is instantly burned off in the electrically 
heated furnaces, and the plates quickly 
come up to heat, without affecting the 
copper-plated areas where carburiza- 
tion is not desired. With this procedure, 
only the mass of the plate has to be 
heated and the long period of pre-heat- 
ing for the older method of pack hard- 
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ening is thereby done away with. 

The plate is uniformly heated and not 
from the out perimeter inward as in 
pack-earburizing. Likewise, the whole 
surface of the plate is subjected to a 
constant degree of carbon penetration 
effecting uniform and consistent results 
as indicated by the superior ballistic 
properties obtained. 

Such plates as have been pre-fabri- 
cated are then quenched in a ram that 
holds them practically flat. They are 
then drawn in an oil bath for several 
hours before being degreased to remove 
the oil. Hot water is used to wash off 
uny remaining carburizing salts before 
both sides of the plate are tested for 
their degree of hardness. They then go 
to brakes or roll equipment for final 
straightening, sand-blasting, painting. 
final inspection and shipment. 


Plates Are Annealed 


Plates that require bending and form- 
ing, which are widely used in aircraft, 
are annealed after being carburized. 
They are formed to shape and again 
brought up to heat and quenched in a 
jig to hold prescribed curvatures. There- 
after, such plates proceed as do the flat 
plates referred to above. 

Liquid carburizing prior to its de- 
velopment and use by Breeze as a means 
of accelerating production of armor 
plate for aircraft had been confined to 
very light depths of penetration. 

Throughout the process, which is 
speeded by transfer of the plates from 
point to point via a specially designed 
erane and rail system, an accurate rec- 
ord is kept of the performance of each 
plate at various stages of its production. 
These records are constantly checked by 


both government and Breeze inspectors. 

The handling of carburized plate is 
far more difficult than that of homogen- 
eous plate or the working of mild steel. 
The different carbon contents of the two 
sides of the carburized plate present the 
problems of holding to tolerances and 
curvatures which can be pre-determined. 
But it is safe to say that no two plates 
of the same heat will distort the same 
under the high temperatures to which 
they are subjected for obtaining armor 
hardness, 

Various intricate shapes and designs 
of armor required by aircraft manu- 
facturers have made it necessary to pro- 
duce welded assemblies. In order to save 
weight, all-important. in warplanes, 
Breeze often employs varving thick- 
nesses of plate, the heavier armor being 
used in the most vulnerable locations. 
The company has specialized largely in 
producing intricately curved and welded 
designs because of its development of 
special processes allowing for such weld- 
ing without loss of hardness. Tests have 
demonstrated that the welded portion is 
to all practical purposes as strong as 
the armor plate itself. 

Adjoining the Breeze plant is its com 
plete small arms range equipped with 
facilities for measuring the velocity and 
striking power of 30 and 50 caliber and 
37 mm. armor piercing ammunition. Ex- 
haustive tests are conducted here with 
both primary plates and samples of 
those rapidly coming off production 
lines. The plates are secured to a heavy 
frame which can be moved on rails set 
into the floor. Huge bolts and screws 
hold the plates vertically or at any 
angle desired to simulate aircraft tilted 
in flight. When high velocity armor 


BELOW: Armored plate is lifted from carburizing furnace at Breeze Corporations. 
From here plate travels on overhead trolley to quenching ram. Men wear masks 
and asbestos guantlets to protect them from intense heat. 


Press Association Photos 


piercing ammunition hits the armored 
plates, it smudges out in a blob of 
metal which harely dents the plate, but 
when an occasional stray shot hits the 
heavy bolts. a neat hole is drilled as 
easily as though the untreated meta} 
were made of sponge rubber. 

Breeze Corporations first became ip. 
tensely interested in developing short 
euts without loss of hardness in armor 
plate after J. J. Maseuch, its founder 
and general manager, returned from a 
tour of Germany just prior to the out- 
break of World War II. As an airman 
of the previous war, he was particularly 
interested in the Nazi air force and its 
wide use of armor plate for protecting 
personnel and equipment. 


Will Speed Production 


Upon his return, Maseuch and A, |, 
Johnston, Jr., engineer in charge of 
Breeze research and development, went 
to work on the problem of speeding pro- 
duction of armor plate. After two years 
of intensive effort and careful tests, the 
method of carburizing with a liquid salt 
bath in an electric furnace under eon- 
stantly controlled temperatures was 
evolved. Mass production quickly fol- 
lowed, together with the development of 
the special welding process which makes 
Breeze armor turn the corners and as 
sume the angles which better protect 
American and United Nations’ air erews 
and their equipment. 


Navy Alters 
Air Technician Requirements 


The Navy has altered its enlistment} 
requirements for qualified aviation tech- 7 


nicians to permit such men to enlist and 
continue their course of 
Aviation mechanics, metalsmiths, ord 
nance men and radio men between the 
ages of 17 and 28 will be granted defer- 
ment from aetive duty up to three months 
to complete courses. Graduates of ac 
eredited aviation vocational or trade 
schools will be enlisted in Class V-2 of 
the Reserves. and will be given petty 
officer ratings. Other qualified aviation 
technicians between the ages of 17 and 
50 will be enlisted in Class V-6 of the 
Reserves with petty officer ratings. 


Knife for Entanglements 

The Quartermaster Corps ha~ put 
chased about \25,000 44-in. long knives 
for the parachute troops, to cui loose 
in ease of entanglement upon landing. 
The knife is about 1 in. wide, bone stag 
material, with a button to open and 
close the blade, which locks in either 
position. 
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ONE INSTRUMENT THAT 


)OES THE WORK OF THREE 








THE NEW KOLLSMAN COMBINATION 
DUAL TACHOMETER AND SYNCHROSCOPE 


for twin-engined aircraft 


Take a look at the dial of this new 
Kollsman development—two tachom- 
ers and synchroscope, normally ob- 
served on three dials—now combined 
ina single instrument for rapid, ac- 
Curate reading, 


Note particularly the synchroscope 
‘ub-dial. Clockwise rotation indicates 
tight engine too fast . . . counter-clock- 
wise, too slow. Here is synchroniza- 
lon simplified to the nth degree. 


Further than this, the new Combina- 


tion Dual Tachometer and Synchro- 
scope makes an important contribu- 
tion to panel design by saving precious 
space and weight. 


Easier to install, simple to service, 
parts interchangeable, ranges up to 
4,500 R.P.M.; in every detail, this 
new instrument testifies to the intense 
research, engineering skill and master 
craftsmanship which goes into every 
Kollsman Instrument for aircraft of 
the United Nations. 
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The Why of Northrop’s 


Engineering-Loft Technique 


In the July issue of ‘Aviation’, Messrs. Gibian and Chatten de- 


scribed the electro-etching method for template duplication used 


at Northrop Aircraft, Inc. There, a brief reference was made to the 


fact that this method evolved from an exhaustive study of the 


entire question of lofting procedure, from which the Company 


intended to determine the procedure most suitable for its pro- 


duction requirements. This proved to be the engineering vellum 


plus shop template method and the following article tells why. 


By F. M. GIBIAN 


Loft Supervisor and WES CHATTEN, 


A THOROUGH STUDY of the various 
methods of template duplication indi- 
cated that the first major question was, 
“What is the best engineering-loft 
method for translating design and tool- 
ing information to the shop?” 

The two most common methods are 
(1) drafting on vellum to a convenient 
seale, and sending blueprints to the loft 
where design and production engineer- 
ing information is interpreted for the 
shop through the medium of accurate 
and easily read detail templates; (2) 
lofting engineering information from 
designers’ sketches, accurately and to 
full seale on white surfaced metal. These 
in turn are sent to either the photo- 
graphie or X-ray departments for dup- 
lieate copies and for tracing positives 
which are used for blueprints.. The 
copies and blueprints are distributed to 
various planning groups, tools are de- 
signed, shop procedures are planned, 
and metal duplicates are eventually cut 
and filed into shop templates. 

Designing and layout on white metal 
introduces some interesting deviations 
from common drafting practices. All 
drawings must be made full seale re- 
gardless of the size of aircraft under 
construction. Contours must he aceur- 
ately transferred from body plans to the 
drawing. (0.005 in. to 0.007 in. is the 
usual allowable tolerance on mold lines. ) 
Drafting machines, and part of the 
draftsman’s equipment are not accept- 
able to these tolerances, particularly on 
the larger layouts. Flange widths, bevels. 
ete., must be added to these drawings 
since it is essential to incorporate tem- 
plate information. All locating points 
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Loft Research Chief, Northrop Aircraft, Inc. 


and reference lines must be held to the 
above tolerances. Large lavouts necessi 
tate a choice of either the excessive 
weight of steel or the use of precious 
aluminum or magnesium. (A 4x8 ft. 
sheet of 20-gage earbon steel weighs 
slightly over 50 lb.) Metal layouts, not 
being as easily transported as rolled-up 
vellums, materially complicate the activ- 
ities of stress, weight, project engineers 
and checkers. 

Vellum layouts correspond much more 
closely to the usual drafting room pro- 
cedure. Any convenient seale may he 
utilized, drafting machines and _ like 
equipment ean be used to speed up lay 
out work. Although 1/32 in. is claimed 
as the usual drafting room tolerance, 
this still remains an extremely mot 
question. (Changes in the physieal di- 
mensions of both the vellum and blue- 
print paper stock practically remove all 
incentive for drafting accuracy. ) 

As stated above, when vellums are 
used, a template group is utilized to 
translate the information in the print 
and develop detail flat patterns for shop 
use. The actual production of templates 
is a more rapid procedure than the en- 
gineering lavout design since it entails 
only a small pereentage of the total in 
formation on the print. 

After studying the detailed proce- 
dures of a number of aireraft manufac- 
turers, several interesting points became 
apparent. The majority of prints in use 
for at least two or three months in these 
plants had between three and four major 
changes. These were small in comparison 
to the number of changes made on the 
original engineering layouts previous to 


the release of the drawings. Engineer. 
ing changes before release were due to 
a great many causes, among which were, 
stress, aerodynamics and _ weight 
changes, improved design and checker’s 
corrections. Therefore, it was clear that 
the greater part of duplication occurred 
in engineering design. Since this amount 
of duplicate effort takes place in the 
engineering groups, this was the logical 
place to employ the most rapid methods 
of layout. There is a major argument 
being waged in aireraft factories 
whether it takes longer to make a vel- 
lum layout plus shop templates than it 
does to accurately make the original 
full-sized seale layout on metal, usual 
design changes being considered. At any 
rate, the arguments indicate that the 
time elements of both systems are fairly 
close. . 

It has been found at Northrop that 
50 pereent of the original engineering 
lavouts ean be easily expressed on as- 
sembly prints. Empenage assemblies are 
a good example of this. Then 50 percent 
of the ship does not involve the so-called 
duplieate effort of the engineering and 
loft departments, since assembly draw- 
ings must be made for both drafting 
systems. Therefore, it seems that engi- 
neering vellum plus shop templates is 





» CORRECTION « 


In the article, “Electro-etching for Template 
Duplication" by Messrs. Gibian and Chatten, 
appearing in the July issue, a publishing 
error was made on page 300 with respect 
to the flushing of the developed plate. The 
plate is flushed with 200 proof anhydrous 
alcohol. 





the more feasible method of translating 
engineering information to the shop. 

After deciding on the engineering-lof| 
procedure there are several major points 
which must be considered in determining 
the duplication process to be used. 

1. It should produce exact scale re- 
produetion ; distortions or widened lines 
due to optieal or contaet error are not 
acceptable. 

2. It should be very durable; more so 
than the original, if possible. 

3. It should produce a complete tem- 
plate and avoid eostly eutting work. 

4. It should be a process that ean be 
accomplished by semi-skilled labor 

5. It should be a relatively inexpen- 
sive process to install and maintain. 

6. Its operating costs should be lower 
than that of hand duplicating. 

In order to satisfy these requirements, 
the electro-etching method of template 
duplication, deseribed in July Aviation 
was developed and adopted at Northrop. 
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SEVERAL NOVEL MACHINING 
operations are performed in the plant 
of Republie Aircraft Products Division, 
The Aviation Corporation, in producing 
an oil ring for a radial aireraft engine. 
High precision is required in making 
this part and its odd shape necessitates 
some unusual tooling. In common with 
most. aireraft engine parts, it is neces- 
sary to finish this one all over and to 
make sure that there are no scratches 
and no burrs or sharp edges. There 
are, in consequence, several polishing 
operations following the major machin- 
ing. Although some of the machining 
is done where very close clearances are 
involved, it is necessary to perform 
these operations in such a way that ad 
jacent surfaces are not marked by the 
erinding wheel or other tools employed. 
Partly because of the  spider-like 
shape of the piece, it is made from a 
forging in the form of a ring having 
six projecting ears. Holes are drilled 
from each of these ears at an angle such 
that the holes enter the periphery of an 
oil groove turned in the inner diameter. 
The star-like ecntour of the piece re- 
quires special provision for profile mill- 
ing. Although the other operations are 
more nearly conventional in character 
each of them presents its own problems 
and makes necessary good tooling to 
maintain the close limits specified. 
Machining starts with turning the 
outer diameter of the ears and facing 
one side of the forging in a Warner & 
Swasey turret lathe, partly to provide 
locating areas in sueeeeding operations. 
Next, the piece is placed in a New 
Britain chueking machine, locating on 
the face already machined, as shown in 
Fig. 1 and the front is faced and under- 
eut, the roughing euts being followed by 
finishing cuts. High-speed steel tools 
are used. Only five of the six stations 
on the six-spindle machine are required 
for these operations and the same is 
true in the duplicate machine to which 
the piece is transferred for the next 
operation. In the latter, location is 
from the surfaces just machined and the 
operations include machining the steps 
and groove in the hub and facing the 
ears as well as turning an angular back 
face. This set-up is shown in Fig. 2. 
From the chucking machines, the 
piece is transferred to a Blanchard ma- 
chine for grinding the back face while 
the piece is held in a magnetic chuck. 
Then the piece is removed to a Heald 
grinder and, after locating from the 
hole while locking on the outer rim, the 
hole is ground to size. 
For economy and rapidity in machin- 
ing the contour of the pieces, four of 
them are done at the same time in a 
four spindle Cincinnati profiler, each 
plece being located in a holding fixture, 
as shown in Fig. 3. In this machine, 
location is from the hole and each of 
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Machining 


Oil Ring 


Forgings 


Producing aircraft engine parts on a quantity 


basis calls for ingenious machining operations 
to insure precision and perfect finish. 


the four eutters is guided automatically 
hy the motion of a follower against a 
master cam fixed in a holder at one 
end of the table of the machine. The 
roughing cut is taken in the first of two 
profilers and the finishing cut, which 
removes only 0.005 in. of metal, is made 


in a duplicate machine equipped, of 

course, with a master cam cut to finished 

size. In these machines, not only the 

sides, ends and radii at the ears are 

machined, but also the contour between 

the ears. Once started, the machines 
(Turn to page 128) 





ABOVE: FIG. 1. Machining the front face of forgings in a New Britain chucking machine. Onl, 
five of the six stations in this machine are needed to make the necessary rough and finishing cuts. 
BELOW: FIG 2. In this chucking machine, the back face is roughed and finished and operations 
in the hole, including cutting of the annular groove and of a stepped diameter, are performed. 
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VER the seven seas bad news is 
winging to the enemy who thought 
America too soft to fight. 
He’s had an inkling of it already over 
New Guinea, Tokyo and Midway Island, 
and he found it gall. 
At bitter cost in ships and planes and 
men he’s learned what a mere handful of 
American fighters and bombers can do 
against tremendous odds. 
Yet these were but the vanguard — the 
skirmishers of our first line of offense 
now marshaling on a dozen fronts to 
smite him wherever he may be. 


For today America is building more air- 











HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRPLANE INDUSTRY 
1. By building parts to 


manufacturers’ specifica- 
tions. 


2. By designing parts for 
all types of planes. 


3. By re-engineering parts 
for mass production. 


4. By extending our re- 
search facilities to aid the 


solution of any design or 


construction problem. 











planes every month than 
Germany, Japan and Italy 
combined, and production 
is fast mounting to the 
President’s goal of 60,000 
airplanes, this year. 


To keep that tide flowing, 
hundreds of great plants 
like those of Goodyear 
Aircraft are now working 
night and day, seven days 
a week, in the world’s 
largest cooperative mass- 
production program. 


‘Tifiint ASAIN afield 


Our part at Goodyear Aircraft is build- 
ing subassemblies —wing, tail and fuse- 
lage units; cabin sections; wheels, brakes 
and other parts for fleets of America’s 
fastest fighters and largest bombers. 


More than that, Goodyear aircrafters have 
pledged the nation they will do their 
utmost to help beat the 60,000-airplanes- 
this-year schedule. 


And to hit the enemy where he is dead- 
liest, we are producing squadrons of 
lighter-than-air ships — the famous 
Goodyear blimps used by the Navy to 
track down U-boats. 


Into this work we are concentrating all 
the air-skill Goodyear has acquired in 
more than thirty years’ close association 
with the development of both heavier- 
and lighter-than-air transportation. 


Into it are going all our hopes of the 
future in which aviation will assume its 
rightful place as a bond of brotherhood 
and commerce among all nations. 


But before anything else, now we are 
building for victory. 


Nothing less will make life, liberty and 
pursuit of happiness secure in this world 
again. 


x 
GOOD*YEAR 
AIRCRAFT 











(Continued from page 125) 
operate automatically, following the 
contour of the master cam without be- 
ing guided by hand. 

From the profilers, pieces go to an- 


meen — 
ee 


other Heald grinder in which the work 
is located from the hole. Then the re- 
cess step and adjacent face and groove 
are ground, both faces of the groove 
being finished as well as the radii at the 


ABOVE: FIG. 3. Set-up for profiling the contour of four spiders at a time on a Cincinnati 
profiler. Once started, the cutters in the four spindles automatically follow the motions of the 
pilot pin which itself automatically follows the profile of the master cam at the far end of the 
table. BELOW LEFT: FIG. 4. One of three set-ups in Natco twelve-spindle drilling machines 
which produce and shape the holes in each of the six projecting ears. Each machine hos an 


indexing table with three fixtures, one of which is always in the loading position. 


BELOW 


RIGHT: FIG. 5. Walker-Turner drill press with an indexing fixture employed in drilling small 
holes at a 29-deg. angle in each of the six ears, the holes entering the oil groove in the bore 


of the forging. 


eo 


2 


oe ee 
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bottom of the groove. The radii are 
held to ¢« in. maximum. In the next 
operation, performed on a Norton grind- 
er, an undercut is ground after locating 
the piece on the o.d. of the hub. The 
machine is provided with an angle head 
to permit grinding an angular sur- 
face and the adjacent radius. This ma- 
chine is equipped with two diamonds for 
dressing the surfaces of the wheel. 

Next, the piece is transferred to a 
rotating fixture in a lathe and is spun 
while babbitt from 
This centrifugal casting of the babbitt is 
intended, of course, to insure a dense 
structure, free from the porosity whieh 
might occur otherwise. While the piece 
is still in the lathe, the babbitt is rough 
faced and the central hole is rough bored 
to free it of babbitt. Then the piece 
is transferred to a Heald grinder and 
is chucked on the larger internal diam- 
eter of the hole while the smaller diam- 
eter of the hole is ground to size, 35.903 
in. diameter. 

Three Nateo multiple-spindle drills 
are employed, each with a special index- 
ing dial fixture, for drilling and supple- 
mentary operations required in making 
elongated holes in each of the six ears. 
In these machines, the tools are guided 
by a jig which is lowered with the head. 
In the first machine, there are six drills 
at the first and six reamers at the sec- 
ond station. Work proceeds at each of 
these while the work is loaded and un- 
loaded at the third station, as shown in 
Fig. 4. Then the piece is shifted to the 
second machine, equipped with a sim- 
ilar fixture and the’ holes previously 


a ladle is fed in. 


AVIATION, September, 1942 





li are 
> next 
erind- 
cating 

The 
> head 

sur- 
is ma- 
ds for 
i, 
Oo a 

pun 
“1 in, 
bitt is 
dense 
which 
piece 
rough 
bored 
piece 
r and 
diam- 
diam- 
3.903 


drills 
ndex- 
pple- 
aking 
ears. 
uided 
head. 
drills 
e€ sec- 
ch of 
d un- 
wn in 
to the 
sim- 
iously 





ARE YOU 








Equipped with plain and 

serrated anvil for the check- 
ing of width, thickness, height, or 
outside diameter. 


Equipped with flat anvil 

and thread wire attachment 
for checking pitch diameter of 
screw threads. 


Equipped with standard 

backstop for accurate and 
rapid positioning of work being 
gaged, 


Equipped with wide anvil 
and Sheffield sine bar fix- 
ture for the checking of tapers. 


Equipped with Sheffield In- 

ternalgage for the checking 
of inside diameter, taper, and out- 
of-round. 


Equipped with wide anvil 

and V-block for checking 
outside diameter of cylinders and 
bushings. 


Equipped with fixture to 
check ball diameter of an 
inner ball race. 


Internalgage with fixture to 
check a depth. 














GETTING 





rrom your VISUAL GAGES? 


The Sheffield Visual Gage is used for many purposes. If you are not 


familiar with all of them, the outline here may suggest a means of in- 


creasing the effectiveness of your gages and the variety of work they do. 


Sheffield Visual Gages are used: 


In the Inspection Department 


For the final inspection of close toler- 
ance manufactured parts. 


For the classification of such parts as 
the basis for selective assembly. 


In the Tool Room 

To check fixed size gages for wear. 
To check precision gage blocks for 
wear. 


To check the dimensional accuracy 
of tools. 





In the Production Shop 
To provide machine operators with 
an accurate check on work in process. 


In the Receiving Department 

To check dimensional accuracy of 
purchased parts and sub-assemblies 
on arrival. 


In the Laboratory 
To provide maximum accuracy for 
measurements of all kinds. 





UEL pump dependability is essential to 
good performance of any aircraft engine. 
ROMEC—pioneer producer of the non- 


pulsating fuel pump—also manufacturers: 


1..Power Driven Fuel Pumps. 2.. Hand 
Operated Starting and Emergency Pumps. 
3..Electric Driven Fuel and Oil Pumps. 
4... Portable Bilge and Refuel- 
ing Units. 5.. Portable Refuel- 


ing Units. 6.. Transfer Pumps. 7 .. Hydraulic 
Pumps. 8. . Vacuum Instruments and De-icer 
Pumps. 9.. Ethylene Glycol Pumps. 

The heart that pumps the life blood of the 
motor is the fuel pump. If built by ROMEC 
it represents the utmost in dependability. 
Inquiries on engineering details are invited 


from engineers and executives in war pro- 


duction plants. 
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drilled and reamed are countersunk at 
a 30-deg. angle. Roughing is done at 
the first station and finishing, with a 
A-in. cut, at the second station, the 
third station again being for loading 
and unloading. Spiral reamers of high- 
speed steel are employed for these coun- 
ter-sinking operations. In the third 
machine, each of the holes is counter- 
bored off center, though not all the way 
through the ears. At the first station, 
rough counterboring is done and at the 
second a finishing cut is made, the depth 
of the hole being. held within 0.005-in. 
limits. Again, the third station is for 
loading and unloading. 

A simple but very particular opera- 
tion is the drilling of small holes at an 
angle of 22 deg. to the face of the piece, 
these holes connecting the large hole in 
each ear with the inner groove in the 
hub. ‘These small holes have to be held 
within one degree of the desired angle 
and are produced with a cotter-pin type 
of high-speed drill. The work is done 
ona Walker-Turner press equipped with 
an indexing fixture which holds the work 
at the desired angle, as shown in Fig. 
5, Indexing is done in such a way as to 
bring the holes in correct relation to 
the ears, the drill being guided in start- 
ing the hole by a bushing in a swiveled 
block which is swung out of the way 
after the hole is well started. 

After drilling, the piece is transferred 
to another Heald grinder for finishing 
the diameter which is subsequently 
splined. Then the piece goes to a Boyer- 
Schultz grinder which has a_horizon- 
tal table and a vertical spindle. In this 
machine, the entire contour is polished 
as the piece is guided by hand. A Nor- 
ton grinder is employed for the next 
operation in which the ends of ears are 
ground square and to the same length. 
A special cam controls an oscillating 
holder and turns the piece slowly against 
the wheel. ‘l'o grind the faces of ears 
to thickness and provide the correct 
angle on their back face, the pieces go 
through another Heald grinder set-up 
shown in Fig. 6. In this operation, the 
piece is located on the babbitted face 
and the radius which connects the 
ground face with the angular portion of 
the back is also ground. 

Some of the parts are provided with 
spline teeth on an inner diameter and 
some are used without these teeth. Those 
which require teeth have them produced 
in Fellows gear shapers equipped with 
cutters which yield the shape of tooth 
specifie,|. This substantially completes 
the precision machining operations with 
one exception, mentioned later, but 
many hurring, polishing and hand fil- 
ing operations are still needed to pro- 
vide the smooth surfaces required and 
'o see that no seratches, sharp edges or 
burrs remain. Even the small holes 
drilled ut an angle require polishing and 
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some exceedingly careful work is need- 
ed to remove the burrs at the inner ends 
of these holes which lead into the bot- 
tom of a groove, the faces of which have 
been ground and must not be marred by 
the small acorn-shaped polishing stone 
employed for burring. To avoid strik- 
ing the finished surfaces, the point of 
the burring wheel is placed in the hole 
before the wheel is rotated, and rota- 
tion is stopped before the stone is with- 
drawn. In this case, the small wheel 
is driven by a portable air tool which 
turns at about 50,000 rpm. Other sim- 
ilar burring tools are employed in air 
drills for “breaking” the edges of spline 
teeth and at other points where sharp 
edges must be eliminated. Other pol- 
ishing is done with emery cloth and some 
wheel polishing is effected with Tampico 
brushes. A pippin file is employed in 
portions of the large holes in the ears 
and fine hand files are used where they 
are most convenient for removing sharp 





edges not reached by other means. 

Since the babbitt face is comparative- 
ly soft and may be scratched unless spe- 
cial care is exercised in handling parts, 
the final cut on this face is the last ma- 
chining operation to be performed. The 
facing is done in a Monarch lathe 
equipped with carbide tools for both 
the roughing and finishing cuts. These 
tools are ground and fed in such a way 
that cuts of extreme smoothness result. 

Inspection follows each operation in 
which close limits have to be held, using 
go and no-go gages where required. But 
suitable checks on dimensions are made 
also in the final inspection which in- 
cludes a most careful visual examina- 
tion to make sure that surfaces are free 
of any scratches or other flaws such as 
always have to be avoided in highly 
stressed aircraft engine components. 
The whole process is naturally in keep- 
ing throughout with the high standards 
required in aircraft engine manufacture. 


ABOVE: FIG. 6. Norton machine with angular holding fixture which is employed to grind the 
face of the ears and the fillet which joins the face and an adjacent angular face. At the lett 
is a holder for diamonds which are used to true the grinding wheel surfaces. BELOW: FIG. 7. 
Final precision machining of the face having a coating of babbitt. The work is done in a 
Monarch lathe, the holder on the cross-slide carrying fools with carbide tips. 



















































































































ITER ALUMINUM SPOT WELDS 



































Conventional Welds Are 

Subject fo internal Stresses 

Because of Confined 
Thermal Zones. 





provided by this Exclusive Sciaky Feature Iype PMCO25-16 Seiaky | This 
Electric Resistance | 
Aluminum has two characteristics unfavorable for Welder. Eighty spot  , 
. : : welds per minute on i 
the production of sound, uniform spot welds: (1) an ‘ie sineets SF tbe 
extremely high thermal conductivity, and (2) an loy of .040” each. Weld- | i 
electrically resistant surface oxide. The Sciaky ing capacity: From two 
iid j 
Welding Process compensates for these objec- ~ longagenes ake } rat 
tional factors by automatically preheating the to and including two 4 r 
metal around the spot to be welded. thicknesses of 091". > . 
This Is What Preheating Does: C 
(A) REDUCES STRESSES which produce shrinkage . 
aS cracks in the metal being welded. Preheating vie 
bye the area to be welded, and the adjacent 
re metal as well, avoids too rapid cooling of the in 
' weld nugget. 
fF (B) REDUCES SURFACE OXIDES not removed by 
chemical cleaning, thus leveling off the sur- W 
face resistance to a low constant value, per- : 
mitting precise control and uniform welds. - 
the 
: (C) REDUCES ELECTRODE “PICK UP” by lower- ers 
ing the surface contact resistance, thus en- Ne 
abling the production of more welds between = 
tip cleanings. = 
de 
i! PREHEATING is only one of many exclu- of 
sive features of the Sciaky Welding Proc- : 


ess. You are invited to submit your weld- 
ing problem on your wartime products. 


itll BROS. 


ars of a complete line of D-C and A-C 
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ABOVE: New engine-propeller research building recently put into operation as first unit of new 
NACA engine testing laboratory. Complete facilities will be available by end of 1942, includ- 


ing six main units on 200-acre site. . . . 


RIGHT: Interior of engine-propeller research building at new NACA engine testing laboratory. 
This is first unit of $18,000,000 facilities to be largest in world. 


NACA Engine Laboratory 
Is World's Largest 


Construction of the new NACA engine research laboratory pro- 


vides positive assurance that the United States will lead the world 


in quality of equipment as it is leading in production. 


WITH AN ENGINE-PROPELLER re- 
search building already functioning as 
the first unit of a new $18,000,000 air- 
craft engine research laboratory of the 
National Advisory Committee for Aero- 
nautics, five more main facilities to be 
devoted to inereasing the effectiveness 
of aircraft engines will be ready by the 
end of 1942. When completed, the NACA 
Midwestern laboratory will be the larg- 
est engine research unit in the world. 

Five prineifal buildings among a 
total of 16 units covering a 200-acre 
site are under construction and include 
an engine research building; engine re- 


search wind tunnel; fuels and lubri- 
tants building; flight research hangar 


end an ice tunnel. Originally planned 
lor completion in two and one-half years, 
the new NACA laboratory is being 
rushed into activity at least one year 
ihead of schedule, according to Dr. 
fieorge W. Lewis, director of Aeronauti- 
cal Researeh. 


AVIATION, September, 1942 


Construction of the engine-propeller 
research building was expedited because 
of the importance of the work on en- 
gine lubrication and cooling systems al- 
lecated to this building, but work is 
rapidly progressing on other units to 
advance the development of more power- 
ful, speedier and longer-ranged air- 
eraft for use on the far-flung fronts of 
the United Nations. While the NACA 
now is chiefly concerned with improve- 
ments of military and naval aireraft 
with which to win the war, the results 
of such intensive research as will shortly 
fill all available space on its new site 
will greatly affect the future of civil 
aeronautics after hostilities end. 


Test up to 4,000 h.p. 


Today the completed engine-propeller 
huilding is devoted to investigating com- 
plete engines with attached and operat- 
ing propellers. Engines up to 4,000 

(Turn to page 314) 








Control panel of the engine-propeller research 
building at the new NACA engine testing 
laboratory. Prominent figures in aviation helped 
dedicate first unit of laboratory soon to be 
world's largest in its field. 











0 TOOL STEELS CAN 
eee. 


HAT’S more important, two 

-YY tool steels can cut twice as 
fast as one, and speed is the prime 
urgency in war production. 

But there are ways of increasing 
production beside installing more 
modern types of machine tools. A 
better tool steel, or one better suited 
to an individual job, can materially 
speed up the work your existing 
equipment is capable of doing. 

Take the case of a big Detroit 
plant, using DBL High Speed Tool 


Bits instead of a high-tungsten va- 
riety, machining castings of X-1340 
steel with a surface hardness of 33 
Rockwell C, and a subsurface hard- 
ness of 26-28C. The DBL Tool Bits 
showed 30% increase in work done 
between grinds, running at 166 
RPM against a previous speed of 
100 RPM. 

Our Service Staff is ready to help 
you team up tool steels with your 
production jobs, for more work 
done per machine. They’ll show 


CHEAPLY AS ONE 


you the best a/ternate steels, too, as 
a precaution in keeping the lines 
moving. 


Allegheny Ludlum 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 


SE IT $e St CC ie ED. Fa 
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Whittington photos 
The cleaning machine, which contains four banks of 20 spindles each, cleaning solvent and air are alternately forced through the bearing. 
rotates the inner race of each bearing at about 1,000 rpm., while The air blast removes surplus solvent. 


Low Temperature Bearing Lubrication 


High speed equipment cleans and re-lubricates several 
hundred thousand anti-friction bearings weekly. 


AS AIRCRAFT CEILINGS continue 
to rise to new heights and lower tem- 
peratures, the need for large-scale de- 
greasing and re-lubricating with cold 
resistant greases has brought about the 
design and construction of special high 
speed machinery. 

To meet commitments for cleaning and 
re-lubricating several hundred thousand 
bearings weekly, the Pacific Railway 
Equipment Co., designed and built—in 
less than 45 days—the equipment shown 
in the nceompanying illustrations. 

(Turn to page 138) 


When bearings have been placed in position 
on the spindles, air cylinders move neoprene- 
faced heads down against them. Both cleaning 
solvent and air are forced into the bearings 
through these heads. 


AVIATION, September, 1942 











a RE ee es eee ee ct ee 






Sta Rae as 


























Hots —_r, 
1. TIERING IN WAREHOUSES 


Bystoring two and three high(or higher) more 
floor space can be released for production. 


2. KEEPING MATERIALS MOVING 


Man and machine time can be conserved 


by having material at hand when and 


where needed. 








——- 


3. YARD STORAGE AND HANDLING 


Bulky dies and material need not occupy 
valuable inside floor space where Baker 


Trucks are in service. 


4. USING REMOTE SPACE 


Baker Trucks reduce distance within 
the plant, and make practical the use of 


remote areas. 


5. KEEPING MACHINES RUNNING 
Servicing machines, die changing and mill- 
wright work done with BAKER TRUCKS 


reduces idle machine time. 


The BAKER material handling 
engineer can help you 
He is a specialist, and knows how to get 
the most out of material handling to speed 


plant production. He is at your service. 


BAKER INDUSTRIAL TRUCK DIVISION of the Baker Raulang Co. 


2182 West 25th Street « Cleveland, Ohio 





’ 


Baker INDUSTRIAL TRUCKS 


In Canada: 





Railway and Power Engineering Corporation, Ltd. 











AVIATION, September, 1942 


tie Production and Design 


MEETING THE INDUSTRY’S WARTIME NEED 
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ait —_ we 
Teun | war 4 

ol . 


US C2222 eae 


For Leakproof Hose Connections 


Working hand in hand with the aircraft manufacturers from the beginning 
of modern aviation, Wittek Aviation Hose Clamps have long been known as 
the standard of the industry and are now being used by almost every man- 
ufacturer of bombers, fighters, observation scouts and trainers. Wittek 


Aviation Hose Clamps provide permanent, safe, leakproof hose connections. 


THE STANDARDB OF THE INDUSTRY 


WITTEK manufacturing co. * 4305-15 WEST 24th PLACE % CHICAGO, ILLINOIS 
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(Continued from page 135) 


Bearings are placed on rotating spindles and 
the dust shields are hand painted for low tem- 
perature identification. Spindle pins on paint- 
ing tables as well as pins and heads on the 


cleaning and re-lubricating machines are quickly 
interchangeable to accommodate hundreds of : 


types and sizes of bearings. 





Production follows assembly line principles— 
cleaning, drying, painting, re-lubricating and 
packing. Single spindle machines, such as that 
at the left, provide for cleaning and re-lubri- 
cating types of bearings handled in small 
quantities. 








LEE ETT 














After cleaning, the bearings are placed in trays 
and as they move along the conveyor shown jn 
the foreground, dry ‘air at 150 deg. F is forced 
up through the baskets to aid in quickly drying 
any solvent remaining after air jets have blown 
out the surplus solvent during the cleaning 
process. 


To lubricate cleaned and painted bearings, low 
temperature lubricant is forced through the 
bearings from neoprene-faced heads identical 
to those used in the cleaning process. As in 
the cleaning machine, inner races are rotated. 
External grease is removed by air jets while 
the spindles are rotating, effectively running 
out surplus grease and insuring optimum amount 
in each bearing. 


Inspection, wrapping, packaging and identifico- 
tion of bearings presents a major problem due 
to the hundreds of sizes and types handied for 
dozens of companies. Portable storage bins 
facilitate transfer and handling of bearings in 
the shipping and receiving departments. 
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Charging down the runway wit 
throttle wide and tail in air an Army 
Airacobra quickly pushes down the 
earth—then rises high above the 
clouds on call to duty. 


No trumpets blare—no banners fly 
as squadrons of these fast and agile 
fighters of the sky ascend to battle. 
Yet, dramatic as it seems and is, it 
is the daily routine of Army Pilots. 


And just as Airacobras climb swiftly 
skyward, so has the Bell Aircraft 
Corporation that builds them—with- 
out fanfare or ostentation—climbed 
swiftly into mass-production. 


Working day and night, without pat- 
tern or precedent in an infant in- 
dustry, ingenuity and engineering 
skill were severely taxed to perform 


e-off 


WITHOUT 


“impossible” tasks. New production 
methods had to be devised—parts 
and assemblies designed as well as 
the tools and equipment that were 
required to produce them. 


Then came the building of an or- 
ganization—the gathering together 
of thousands of men and women, 
strangers to each other— unskilled 
in the work they 
were about to do— 
yet eager for the 
tasks at hand. 


Training—intensive 
training—was the 
order of the day, 
training in the 
handling of ma- 
chines and tools, 


BEL 


PACEMAKER OF AVIATION PROG? 


eS Meanie 


Bell Airacobras Respond to Dawn Alarm 


TRUMPETS 


training that would form the habits 
and customs of a new-born industry. 


How well this job has been done is 
indicated by the rising and fighting 
power of Airacobra Squadrens in 
our fighting forces and fror: the 
high praise that comes back from 
fighting fronts. © Bell Aircraf’ Cor- 
poration, Buffalo, New York. 
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Parts Tester Ups Output 


A new bomber parts testing machine, 
designed by Russell Gross, of the Com- 
pressed Air Institute, and E. J. Shild- 
kret, has made possible a 400 percent 
increase in work of this type at Brewster 
Aeronautical Corp. 

Called the comparitor it is used as an 
accessory to the Rockwell hardness gage 
and comprises a table-mounted voke sup- 
porting a penetrator placed over an 
anvil. The die end of the penetrator is 
the sume size as that used in the Rock- 
well gage. 

The anvil moves up against the 
penetrator under pressure of a_ foot- 
controlled piston operated by com- 
pressed air under 100 psi. Thus, a piece 
being tested is pressed against the 
spherical die with sufficient pressure to 
indent its surface. Depth of the inden- 
tation is shown by a Starrett dial indi- 
eator which records any upward motion 
of the die; the softer the metal the 
greater is the indentation. 

To test a number of similar parts, one 
of correct hardness as determined by 
the Rockwell gage is used to ealibrate 
the comparitor. This piece is subjected 
to pressure and position of the needle 
is noted. A segment of the dial is marked 


. 
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SWIFT TESTING OF BOMBER PARTS 


Comparitor, used as accessory to Rockwell 
hardness gage, which has increased inspection 
output of bomber parts by as much as 400 
percent. Foot operated compressed air piston 
leaves both hands free. 


in red to indicate the reject area as a 
means of facilitating faster inspection. 


WORLD'S LARGEST SINGLE INSTALLATION OF FLUORESCENT LIGHTS 
View in the new Ford Motor Company's bomber plant. This photo was taken by the light of the 
overhead installation of fluorescent lights, the largest installation of these under one roof in the 
world. When the installation is completed there will be over 150,000 of these fluorescent units 


in action. In the illustration here, only half of the units in this bay are in operation, yet the 


average person working under these lights has the sensation of being in good daylight. In the 


sub. 
full 


illumination is clearly evident. 
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“assembly section, at the right, the lights are closer to the ground and the brilliance of the 
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Broaching Time Reduced 


Surface broaching of all four sides of 
articulated connecting rods for radial 
engines is being accomplished with a 
cutting time of but 11 seconds for each 
of the four passes through development 
of new fixtures and broaches. 

Parts are broached directly from the 
“as forged” condition on 10 ton, 66 in. 
stroke Colonial single ram broaching ma- 
chine. Two fixtures, developed by the 
same company, are used; one for broach- 
ing sides parallel to hole openings and 
the other for sides running into the 


profiled cylindrical rod end outer sur- 
faces. 

The sequence of the operations in- 
volved are as follows: 

In the first pass the broach faces the 
entire surface, including flats for the 
holes.’ A different set of locators are 
used when the piece is turned over for 
broaching on the opposite side. Double 
wedge-cam clamps of V-shape and hav- 
ing serrated surfaces are used because 
of the heavy pressure exerted on the 
piece. 

After broaching in the first fixture, 
the pieces are drilled and then mounted 














Specialized skill and experience 
built up in 100 years of steel-service 
to American Industry —vast ton- 
nages of steel which move steadily 
through ten great Ryerson plants 
into war production — are at avia- 
tion’s command. 

For example, recently eighty seven 
bombers were held up awaiting de- 
livery of 2%" rounds of WD-X4130. 
A Ryerson Steel-Service man was 
called at his home on a Sunday eve- 
ning. Within a matter of minutes, 
Ryerson stocks in ten cities were 
being checked. All were tempora- 


rily out of the desperately needed 
bars—all but one. 

A shipment of 2%" WD-X4130 
rounds was just arriving at one of 
the Ryerson plants. The car was 
immediately opened and the same 
evening the steel was on its way to 
the airplane builder. A production 
bottleneck was broken. 

When steel is needed in a hurry 
—and it often #s, under pressure of 
war production— call Ryerson! If 
the required steel is to be had 
anywhere, Ryerson can, and will 


supply it! 


JOSEPH T. RYERSON & SON, INC. 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 
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in the second fixture which uses the holes 
for locating. As in the first passes, ap. 
proximately 3/16 in. of metal is re 
moved from the faces, but is tapered 
away from the piece at the ends of the 
flat surface to allow for a succeeding 
profiling operation around the rod ends, 
The piece is then turned over and, with 
different locators, is broached on the op. 
posite face. 

Fixtures are mounted on hydraulie 
eam lock type receding tables for quick 
loading. Clamping is also hydraulically 
controlled, the cylinders operating the 
clamps. 


OXYGEN js vita/.- 


DONT WASTE IT 


Turn off torches when laying out work. 
Do not use wasteful pressures of oversize tips 
Check hose and connections regularly for leeks 


Use sil the gas in each cylinder 
before connecting @ new one. 


Close cylinder valves when not in we 
Keep tips clean. 
Be sure equipment is in good working order. 


Help your pals in the Armed Services 


_ FIGHT WASTE 


AID WELDING GAS SALVAGE DRIVE 


Colored posters being made available to weld- 
ing shops by Air Reduction as part of its cam- 
paign to dramatize oxygen's importance to wa 
production and to emphasize need for its com 
servation in view of continued skyrocketing o 
demands brought about by vast increase in use 
of welding in wide variety of war products. 
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Qualifications for 
Glider Pilot Training 


1. Men between the ages of 18 to 35 
inclusive, holding a currently effec- 
tive C. A. A. Airman’s Certificate, 
private grade, or higher. 

2. Or, holding a C. A. A. Airman’s Cer- 
tifica te, private grade or higher, that 
has lapsed since January 1, 1941. 

3. Or, a certified statement showing 
completion of 200 or more glider 
flights. 


axe 


4. Or, if you are a former aviation 
cadet or aviation student, who has 
completed at least 50 hours of total 
flying time, either dual or solo, at 
any Army, Navy, or other service 
flying school. 

Get in touch with your nearest 
recruiting office 


: INGED Commandos”—a enclosures and portholes military 
dramatic name for a dra- stamina. Its impact strength, at 


matic branch of the service! These all temperatures, is outstanding 
knights of the air will eventually among plastics. 
tide their glider steeds into the Aero - Quality Lumarith resists 


fnemy’s capitals. And many will crazing. It is unaffected by gaso- C E L L UJ L () | D 
Services first sce Berlin and Tokyo through 


line, and impervious to water. It 


their glider windows of transpar- has excellent weathering qualities. 
ent Acro-Quality Lumarith.... It speeds production because it is (’ () R p () R ATI 0) 
This super -tough, shatter-proof easy to form; simple curves can 


plastic is giving glider cockpit be formed without heating. - / iM fara 


for its com CELANESE CELLULOID CORPORATION, 180 Madison Ave., New York City, a Division of Celanese Corporation of America 
— Sole Producer of Celluloid* (cellulose nitrate plastics, film base and dopes) . . Lumarith* (cellulose acetate plastics, film base, 
preda insulating, laminating and transparent packaging material and dopes) Lumarith* E. C., (ethyl cellulose molding materials) 
Branch Offices: Dayton, Chicago, St. Louis, Detroit, San Francisco, Los Angeles, Washington, D. C., Leominster, Montreal, Toronto. 
‘Trademarks Reg. U. S. Pat. Off. 
mber, 1942 
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The cold room in the new Rohm & Haas Physics Laboratory in which temperatures can 
be dropped to 60°F. below zero and wind velocity can be raised to 200 miles an hour. 


AR TEs 
“ TS 
0 x -500" (+ 


EN MILES in the air—when temperature 
jp 60°F. below zero—crews of Ama 
fighting planes can still count on the strq 
and permanence of PLEXxIGcLAs cockpit can 
nose enclosures, gun turrets, navigators é 
At these low temperatures, where most pld 
become dangerously brittle, the impact str 
of PLEXIGLAS is as high as ever. This facti 
firmed by the results of three standard li 
tory tests shown in the graphs above. 

Fo approximate the conditions encow 
by high altitude planes, Rohm & Hus 
just constructed a cold room as part ofil 
Physics Laboratory. 

In this room temperatures can be drop 
60°F. below zero—40°F. below the tet 
tures at which frost normally ceases !0 
Wind velocity can be raised to 17,000 fe 
minute—roughly 200 miles an how. 
pressures and humidities can be varied 
wide ranges. Bullet impact, fatigue, del 
and other physical tests can be condutl 

By just such tests, our physics labor 
have built an impressive backlog of Hi 
data on acrylic plastics. As pioneer ® 
field, Rohm & Haas has also had more? 
years’ experience in designing, fabricallt 
installing PLexicLas parts. You can 
authoritative information, therefore, wil 
write Rohm & Haas, or ask a technical 
sentative to call. 


Prexicras is the trade mark, Reg. U. S. Pat Of- v 
resin thermoplastic sheets manufactured by Rohm 





ROHM & HAAS COMPANY : 


WISHINGTON SQUARE. PHILADELPHLI1. PA. 


Manufac r extila j 
anufacturers of Leather and Textile Specialties and Finishes . Enzymes. . Crystal-Clear Acrylic Plastics. . Synthetic Insecticides. Fungicides. . and other Industrial Chemicals 
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Employee Ideas Click 
A total of 4,158 shop suggestions 


‘ sugge: ‘ 
Ley have been received in Packard’s “Work 
To Win” campaign being conducted by 
the joint management-labor committee. 
More than 30 pereent of the ideas sub- 
H mitted cover production ideas which have 
already increased output of Rolls-Royce 
aireratt and Packard marine engines. 
One suggestion from an 18-year Pack- 
ard veteran has resulted in savings of 
more than enough to add another air- 
eraft engine per month to the schedule. 
Another, submitted by a man just a 
few years out of high school developed 
a process which increases the life of a 
valuable cutting tool by 300 percent at 
ot acost of but 25 cents. Another presented 
a shop design which raises shop effi 
ciency and lowers costly scrap. 
+ Drawings, rough sketches or semi- 
professional drafts are often submitted 
with ideas. Specific forms taken by the 
production ideas vary from a new de- 
sign for a dynamometer starter connec- 
tor that saves time and money to a 
change in testing procedure that pre- 




































WOMAN WINS IDEA AWARD 





vents expensive teardowns. Some others Mrs. Isabelle Daniel, right, Douglas Aircraft Company inspector, demonstrates her award-win- 
include a machine drill to replace a ning idea for banding and varnishing tubes in one operation instead of two, saving 32 produc- 
hand chamfer operation, a fibre cover tion hours per day. Mrs. Daniel, a former teacher of Latin, mathematics and music, is the wife 
to protect an engine assembly during of a machinist's mate in the Navy and joined the Douglas production army when he returned 
construction and a sereen box for small to active duty. 


parts inspection. 


LILLY VARNISH COMPANY 
Keeps Pace with the 
Aircraft Industry «-« - 


with PLASTIC ENAMELS 
AIRCRAFT ‘PLYWOOD 


%& When the flight test comes you will want a proven 
een finish . . . Lilly's Plastic Enamels have been tested 
"pioneet i on all-plywood ships in actual flight and exposed 
rad more to all kinds of weather for over two full seasons. 
aye A T C'd on the first Plywood Pontoons built in 
refore, America. Available for complete ships or assembly 
2 technic pasts. Our Engineers are at your service. Write 
or wire us. 
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| LILLY VARNISH COMPANY - - INDIANAPOLIS, IND. 
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Selection of READING “AERO” BATTERIES by leading manufacturers of Air- 
planes pays tribute to the engineering ability of READING BATTERIES, INC., to 
produce the most economical and efficient light-weight battery available. 


Years of laboratory research and technical experimentation have produced a battery 
especially designed for Aircraft—a battery recognized for its ruggedness, depend- 
ability and exceptional Power. 

Designed to a minimum in weight, READING “AERO” BATTERIES are built of 


the finest and strongest materials obtainable. 
When ready — Consult READING 


CONTRACTORS TO THE U.S. GOVERNMENT AND TO THE PRINCIPAL AIRCRAFT MANUFACTURERS 


READING BATTERIES, INC. 


READING, PENNSYLVANIA * CABLE ADDRESS: ‘‘REBAT’’ 
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cee anal ob comes the BURR 


UST recently we had quite an intricate ing the bushings to the wheel was worked 
Burring problem presented to us. The out satisfactorily from both a production and 
articles were small slotted bushings about inspection standpoint. 
1 inch long and % inch in diameter with 


threading both inside and outside. The The burring problems presented to us vary 





problem was to remove the tiny burrs found widely as to the nature of the burr, the 


in the slots. This presented a very difficult 
operation for hand filing, emery cloth, or 
regular burring tools. 

A practical Lea Method was worked out 
which included the right kind of small buff 
wheel plus the right grade of Lea Composi- 
tion. The very important technique of apply- 


material, and size of piece. By calling upon 
our wealth of experience in peace-time 
polishing and buffing, we have been able 
to help hundreds of war industries with 
burring and polishing problems. The funda- 
mentals are the same. Write.us about your 
problems. 


Se eer 


ee 


~ 


reat aseest Chas 


THE LEA MANUFACTURING CO. 


Waterbury, Conn. 


Burring, Buffing and Polishing » » » Specialists in the Development of Production Methods and Compositions 
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REVIEW OF PATENTS 


By ELTON H. BROWN, JR., Patent Agent 





Following are digests of the more 
significant of recent patents on aviation 
developments announced by the U. S. 
Patent Office: 


Airplane Wing, 2,288,750, E. T. Seeman. 
This invention is for a wing construction 
having a telescoping section to permit the 
lift surfaces to be modified for different 
flying conditions. 


Airplane Power Plant Arrangement, 2,288,- 
820, A. Mas. An arrangement of motors 





and gear transmissions 


single power source. 


complete airplane construction which is so 


obtained with 
ticularly with 


Undercarriage for Aircraft, 2,238,968, 
This arrangement is for an auxili- 
ary hand operated 
























Remove the rejected rivet in 
the normal way by drilling. 





















Cherry Blind Rivet. This may 


be done by placing the rivet there is no need to remove inner skin in order to 


in the hole first, as shown here, or by 


placing the rivet in the gun heod. gain access to the blind side. This time-consuming, 





Wit ale till, ao mandril is pulled through the rivet it forms a tulip 
3 press the trigger. The head- head on the blind side, expands the shank and per- 


ing operation is completed . 


instantly. The projecting mandril manently plugs the rivet. This positive mechanical 


breaks, thereby releasing the gun. 







Photos courtesy Anderson Airplane School 


4 Easy Steps with 


Cherry Blind Rivets . . . The inspector's 
circle indicating a bad rivet can be a very expensive 


mark unless you replace with Cherry Blind Rivets. With 
D Sie ela this patented blind rivet made of aluminum alloy 


costly step is not necessary because the Cherry Rivet 
heads itself on the blind side. 

The Cherry Rivet is a true rivet through which passes 
a double-headed mandril. It can be applied with 
either hand-operated or power guns which pull on 
the mandril and push on the rivet head. As the 


action assures the formation of a satisfactory head 
on the blind side. Detailed information on request. 


MANUFACTURED UNDER U.S. PATENT NUMBER 
2,183,543 AND OTHER PATENTS PENDING 








Flat-ground nippers remove 
a the remaining portion of the 
pulling mandril. The job is 


finished in less time than it takes 
to show you these 4 steps. 
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when failure of the power hydraulic sys- 
tem occurs. 


Airplane Wheel, 2.287,236. EF. C. Frank, as- 
signor to Bendix Aviation Corporation, 
South Bend, Ind. An airplane wheel pro- 
vided with a series of rings and grooves, 
adjacent to the cover which will permit air 


















































to enter the wheel to cool the brake but 
which will effectively prevent foreign mat- 
ter and water from entering the brake 
chamber 





Folding Wing Aijircraft, 2,289,224, O. A. 
Swanson et al assignor to Douglas Aircraft 
Company, Inc. A folding wing arrange- 
ment employing a novel hinge construc- 
tion which permits the wing to be moved 
through an 180 deg. arc without using 
any means externally of the wing. 


Propeller Fairing, 2,289,400, Robert J. 
Woods, assignor to Bell Aircraft Corpora- 
tion. A device to be placed on the hub 
section of the propeller to connect that 
normally cylindrical portion of the blade to 
an airfoil shape. Greatly increases pro- 
peller effectiveness when used on liquid 
cooled inline engines. 


Aircraft Wing, 2,289,704, C. H. Grant. A 
two-part combined aileron and flap which 
uses both parts as a flap and the rear 
part as an aileron. 


Aeronautical Propeller, 2,290,196, E. Martin 
et al, assignor to United Aircraft Corpora- 
tion. A propeller and hub construction 
which permits the blades to be readily 
adjusted as to pitch and then locked in 
adjusted position. 


Propeller, 2,290,607, R. S. D. Lavand. A 
rubber mounted and cushioned propeller 
blade prevents transmission of vibration 
through the blade to the hub and reversely. 


Folding Wing Airplane, 2,290,850. <A. T. 
Umschweif, assignor to Brewster Aeronau- 
tical Corporation. Hinge and power drive 
construction for folding wings, of the type 
used on carrier based aircraft. 
























Design for an Airplane, D-133,126, R. J. 
Woods, assignor to Bell Aircraft Corpora 
tion. 
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Bro White-Rodgers automatic temperature modulation equipment relieves. 
A pilots for greater concentration on fighting power by providing com- ° 
hich of 
~ pletely automatic control of: — | Fae 
vin 1. Engine cowl flaps (both air and liquid cooled). 
} A 
tion 2. Oil cocler shutters’ or flaps. 
na ? 3. Cabin temperature (both supercharged and normal). 
type 
4. Carburetor air temperature. ; 
Engineering data on the above or other temperature control applica- i 
tions will be furnished to manufacturers upon request. i 
= 
J 
WHITE-RODGERS ELECTRIC COMPANY 
- saint routs Gymeis s ourRt 
pora 


Official Photo Courtesy U.S. Army Air Forces 













As leading firms change from peacetime to war: 
time production, more and more of them standardize 


on this “‘formula’’ to get 3, PLUSSES with every 
order for Phillips Screws. 





American PLUS Phillips Screws in 
Lockheed aircraft. 











\MERICAN PRODUCED THE [PLUS ... 
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Consolidated writes 


ordering recessed head screws. 


American Screw Company engineers, experi- 
enced through perfecting the Phillips Screw and 
introducing it to hundreds of assembly lines . . . are 
prepared to help you save as much as 50% in 
assembly time. 


Complete Reliability 


American Screw Company technicians, working 
in our chemical and metallurgical laboratories, are 


using every means to assure the 100% reliability _ 


of raw materials and manufacturing methods. 


Uniform High Quality 


An unexcelled method of piece inspection, de- 
veloped by American Screw Company engineers, 
means that every screw is checked. Full count, full 


quality is assured in every shipment of American 
PLUS Phillips Screws. 


THE |PLUS 
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“American 
PLUS” in front of ‘‘Phillips’’ when 





Vultee selects American PLUS 
Phillips Screws 


This same formula... 


now helping to speed the assembly lines of 
America — can be put to work for you today. Our 
engineers are available at a moment's call — our 
American PLUS Phillips Products are available 
through leading mill supply distributors and hard- 
ware jobbers. 


AMERICAN SCREW COMPANY 
Providence, R. I. 
Chicago, IIll., 589 E. Illinois St. 
Detroit, Mich., 4-258 General Motors Bldg. 


IS PRODUCING FOR AMERICA 


S KET C H R OOK bomb bay gas tank installation in the Boeing B-17 Flying Fortress is shown belov, 
is v3 y Aged j bomb bay doors are retracted by means of the hydraulic cylinders "A" ang 
‘ The “bathtub” gun installation at the bottom of the ship is shown at "C", 


: of Design Detail : es tank installed in the bomb bay is at "'D". 
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The vertical fin of the Consolidated B-24, shown Iilustrating the difference between previous wing construction methods 
above, employs a ‘unique form of construction. and those developed by North American. The wing center section, "A", 
Around the outside edge "A" are fanned out sheets is built of riveted aluminum alloy and the lower section, "B’, is the 
of aluminum alloy attached to a curved spar "'B", outer panel of low carbon alloy steel, held together by spot welding. 
which follows the contour of the outside edge, and The attaching bolt angle ‘‘C’ is of steel on the near side, while the 
former ribs “C" radiating out from this. The ribs opposite angle is aluminum alloy. Note that the spot welded steel skin 
“D" inside the spar "'B’ are then parallel to each * presents a much smoother surface than that of the center section. 

other and perpendicular to the rear spar "E"’. This 

spar mounts the hinges to which the rudder is 

attached. The fin is attached to the horizontal 

stabilizer along the line "F-F', the greater portion 

of the area being above the line. 


? At left is shown a cross-section 
c R \ S DER the leading edge of the North 
WO W DWW\NY American trainer wing built of the 
oo } \ new low carbon alloy stee/, from 
the front spar, “A”. The reinforcing) 
members "B", are spot welded 
the skin. (A cut-away drawing 
and other details of the Noh 
American appeared in Aviation$ 

Sketch Book, August, 1942.) 
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MearTn. uses WICKERS 
-HYDROMOTIVE 
| CONTROLS 


B-26 Medium Bomber. ius: a 
trated here is representative. 
Vickers Hydromotive Controls 
are high pressure oil hydraulic 
controls that are so widely. 
used because they do the job 
dependably, smoothly and ac- 
curately . . . no matter how 


severe the service. 





VICKERS 


Jraving lncorporated 
he North ; 

Aviation’ 
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For Production... Maintenance... Service 


No where—except in the Bonney Line—will you find such a complete assortment 
of quality hand tools for aviation production, maintenance and service. 


Considered standard by leading aviation motor manufacturers (where only quality 
is taken into consideration) for factory supplied tool equipment, they are also 
used extensively by all branches of the United States armed forces. 


139 types—1169 sizes to meet practically every hand tool need. You, too, 
can profit handsomely by using Bonney Jools to meet your production, main- 
tenance and service requirements—the same tools that mechanics in every line of 
industry proclaim to be ‘‘the finest that money can buy”. 


Write for big 104 page catalog showing the full line. 
BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. 


Stocked by Leading Jobbers Everywhere 


5 ) LY 
oa 
The Finest that Money Car Buy 
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The wing tip structure of the Consolidated B-24 is 
shown above. The principal loads are transferred to the 
main wing structure through the two spars "A" and “B"’, 
which are constructed of sheet aluminum alloy bent to 
form an angle at top and bottom edges. Former ribs 
are at "C", "'D" and "E" with the latter two reinforced 
in the center by aluminum alloy stringers, "F’. To the 
tops of these ribs are attached aluminum stringers, "'G", 
to which the wing skin is riveted. (For other construc- 
tion details of the B-24 see Aviation's Sketch Book for 
June and July 1942.) 


AVIATION , September, 1942 


At left is shown a perspective view of part of the Short Stirling 4-engine long-range 
bomber landing gear, the detail illustrated being more than 12 ft. in height. 
Below, the diagram redrawn from the “Aeroplane” shows the retracting method. 
The electric motor "A" rotates the gear "B", which is held in the trunnion, forcing 
the jackscrew C" downward, pushing the rods D" forward and up. This in turn 
causes a hinging action at "E" which pulls the mudguard "F" and wheel "G" back 
and up. The tie rod "H" is pushed forward by the rods "D", bringing a forward 
and upward hinging action at "J". The faring K" follows the wheel back and up, 
while that at "L" closes after the wheel is up. In fully retracted position the hub 
of the landing gear wheel is above the motor “A”. (For other details of the Short 
Stirling see Aviation's Sketch Book for February, May and June, 1942.) 











Above is shown the Gouge flap on the Short Stirling 
4-engined bomber. The flap "A", is moved into the 
“down” position along the guide rails "B", being 
held in position by rollers “C", which are attached 
to the flap. Shroud plates "D", cover the guide 
rails, two of which are exposed in the illustration, 
redrawn from the "Aeroplane." At left is shown the 
operating mechanism for the flap, "A". Power is 
delivered trom an electric motor amidships through 
the shaft and worm gear "B", which is attached to 
the bottom of the rear spar at "C". The collar "D", 
attached to the flap moves upward on the long worm 
"E", to force the flap into the "down" position 
shown above. 
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engine is supported by two sets of mounts, 
. a: “ one at "A" and one at "B", each being a 
Stare 3: Si st aN group of three vibration dampening mounts. 
AN \ \ = eS SS =\ Serie : pd “ ag are ae pe —— 
WHA go \ = * strut oO e engine moun which 1s sup- 

. - y Ss GR ER DWV ‘ one wee 
EN — LR ees ¥ ported by the members "'D" and "E" in the 


— \ a SINC ss ront and "F" and "G" in the rear elow 
: W\ < 2 - .. SS 3 . me prac a be ec ras silent oe 
\N AY iy 2 \ =~ KS % : tors ''F'' and the oil radiator "G". The intake 
fs ys = oF ~~ pipe to the right coolant radiator is at "H". 
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\ The carburetor air intake port can be seen at 
; "I and the ignition harness for the cylinders 
YF ot "J". The pipe leading to the coolant ex- 

pansion tank leads from the front of the engine 
The right side of the Curtiss P-40 with the at 'K". The supports for the fuselage machine 
cowling removed clearly shows the engine guns are at "M". The power cable for the 


mount and liquid coolant installation. The electric propelier is at "N". 
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The coolant expansion tank of the 
Curtiss P-40, shown at the right, 
is mounted just forward of the fire- 
wall. It is supported by two 
hinged fittings "A", which circle 
the tank and are clamped by fit- 
tings ""B". The coolant flows into 
the tank through the pipe “C”. 
Just forward of the coolant tank Ufroon 
is the top of the carburetor air \¥ 4 : Tis IS 
intake port into which fits the air t ee i a IS 
scoop. The linkage mechanism “Z ie SS 
“D" operates the air intake. 
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SHEET NUMBER ... 
CLASSIFICATION. . . 
SUB CLASSIFICATION . 


Aircraft Woods 


PROPERTIES AND SELECTION DATA 





° e e . e . D-3 
- Design—Materials 
. Aircraft Woods 
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Permis- Max. 
sible Specific Pounds | permis- | Mini- 
Strength range Gravity per cu. sible mum 
Species properties of (when oven dry) | ft. at grain no. of Remarks 
of as compared mois- | 15% devi- annual 
wood to spruce ture mois- ation rings 
content -. | ture (slope per 
% Average Mini- | content of inch 
— grain) : 
1 2 3 4 | 5 6 | 7 8 9 
Spruce 
(Picea) | 
Sitka (P. Sitch- 100% 8-12 .40 36 a 6| 68-s | 6 Excellent for all uses. 
ensis) (See | | (See | Considered as standard for this table. 
Red (P. Rubra) note 1) | hote 1) | 
White (P. Glauca) | 
a sD niceanosege a: Sere : a a eee re. La MT ee 
} | } | May be used as substitute for spruce in same sizes or in slightly 
| | | | reduced sizes providing reductions are substantiated. If used as 
Douglas Fir Exceed direct substitute for spruce in same sizes, a reduction in the minimum 
(Pseudotsuga spruce 8-12 .51 45 34 1-20 8 | specific gravity (column 5) to .38 is permissible. Difficult to work 
Taxifolia) (See | | with hand toois. Some tendency to split and splinter during fabri- 
| | remarks) cation and considerable more care in manufacture is necessary. Large 
| solid pieces should be avoided due to inspection difficulties. Gluing 
satisfactory. 
Slightly Satisfactory characteristics with respect to workability, warping and 
Noble Fir | exceed spruce splitting. May be used as direct substitute for spruce in same sizes 
(Abies Nobiles) | except 8% 8-12 | .40 36 27 1-20 | providing shear does not become critical. Hardness somewhat less 
deficient | than spruce. Gluing satisfactory. 
in shear | | 
Western | Slightly . | 
Hemiock exceed, 8-12 44 .40 29 1-20 | 8 Less uniform in texture than spruce. May be used as a direct sub- 
(Tsuga spruce | | stitute for spruce. Upland growth superior to lowland growth. 
Heterophylla) | | Gluing satisfactory. 
Properties | | Excetlent working qualities and uniform in properties but somewhat 
Pine between | low in hardness and shock resisting capacity. Cannot be used as 
Northern White 85% and 96% 8-12 38 | .34 26 1-20 | substitute for spruce without increase in sizes to compensate for lesser 
(Pinus Strobus) those of | | | strength. Gluing satisfactory. 
spruce 
White Cedar, | | May be used as substitute for spruce in same sizes or in slightly 
Port Orford Exceed | | reduced sizes providing reductions are substantiated. Easy to work 
(Charaecy- spruce 8-12 44 | .40 30 1-20 | 8 with hand tools. Gluing difficult but satisfactory joints can be 
Paris Law- | obtained if suitable precautions are taken. 
soniana) | | 
Slightly less 
Poplar, than spruce | | | Excellent working qualities. Should not be used as a drrect sub- 
Yellow except in 8-12 45 | 38 | 28 1-20 8 | stitute for spruce without carefully accounting for slightly reduced 
(Liriodendrow | compression | | strength properties. Somewhat low in shock resisting capacity. 
Tulipifera) (crushing) Gluing satisfactory. 
and shear | 
NOTES viding: (a) they are not in projecting portions Splits are longitudinal cracks induced by 


1. GRAIN DEVIATION. It will be noted that 
various specifications for aircraft lumber call 
for a maximum permissible grain deviation of 
l inch ,in 20 inches, with the exception of 
spruce where 1 in 15 is specified. When the 
spruce lumber specification was originated, it 
was anticipated that the proportion of the 
material having a slope no greater than 1 to 
20 would be sufficient to provide such a slope 
in highly stressed members and that material 
having a slope between 1 to 20 and 1 to 15 
ould be used in other parts. Spruce having 
slope of 1 to 20 or less should, therefore, be 
used wherever possible, however if it becomes 
ecessary to utilize spruce having a grain 
lope between 1 to 20 and 1 to 15 in highly 
stressed members, only material having a spe- 
fic gravity (when oven dry) of 0.40 or greater 
should be used. 


2. DEFECTS PERMITTED. 

‘a) Cross Grain. Spiral grain, diagonal grain 
ra combination of the two is acceptable pro- 
‘iding the grain does not diverge from the 
ongitudinal axis of the material more than 
specified in column 7. A check of all four faces 
of the board is necessary to determine the 
amount of divergence. The direction of free 
flowing ink will frequently assist in determin- 
ng grain direction. 

(b) Wavy, Curly, and Interlocked Grain. Ac- 
ceptable if local irregularities do not exceed 
imitations specified for spiral and diagonal 
rrain. 

(c) Hard Knots. Sound hard knots up to 
inch in maximum diameter acceptable pro- 


of I-beams, along the edges of rectangular or 
beveled unrouted beams or along the edges of 
flanges of box beams (except in lowly stressed 
portions); (b) they do not cause grain diverg- 
ence at the edges of the board or in the 
flanges of a beam more than specified in 
column 7; and (c) they are in the center third 
of the beam and are not closer than 20 inches 
to another knot or other defect (pertains to 
% inch knots—smaller knots may be propor- 
tionately closer). Knots greater than % inch 
should be used with caution. 

(d) Pin Knot Cluster. Small clusters accept- 
able providing they produce only a small 
effect on grain direction. 

(e) Pitch Pockets. Acceptable in center por- 
tion of a beam providing they are at least 15 
inches apart when they lie in the same growth 
ring and do not exceed 1% inches length by 
% width by % inch depth and providing they 
are not along the projecting portions of I- 
beams, along the edges of rectangular or bev- 
eled unrouted beams or along the edges of 
the flanges or box beams. 

(f) Mineral Streaks. Acceptable providing 
careful inspection fails to reveal any decay. 


3. DEFECTS NOT PERMITTED. 

(a) Spike Knots. These are knots running 
completely through the depth of a beam per- 
pendicular to the annual rings and appear 
most frequently in quarter-sawed lumber. 
Wood containing this defect should be 
rejected. 

(b) Checks, Shakes, and Splits. Checks are 
longitudinal cracks extending, in general, 
across the annual rings. Shakes are longitudi- 
nal cracks usually between two annual rings. 


Data from Civil Aeronautics Manual CAM 04.400-4 


artificially induced stress. Wood containing 
these defects should be rejected. 


(c) Compression Wood. This defect is very 
detrimental to strength and i difficult to 
readily recognize. It is characterized by high 
specific gravity, has the appearance of an ex- 
cessive growth of summer wood, and in most 
species shows but little contrast in color be- 
tween spring wood and summer wood. In 
doubtful cases the material should be rejected 
or samples should be subjected to a toughness 
machine test to establish the quality of the 
wood. All material containing compression 
wood should be rejected. 


(ad) Compression Failures. This defect is 
caused from the wood being overstressed in 
compression due to natural forces during the 
growth of the tree. felling trees on rough or 
irregular ground or rough handling of logs or 
lumber. Compression failures are character- 
ized by a buckling of the fibres that appears 
as streaks on the surface of the piece sub- 
stantially at right angles to the grain, and 
vary from pronounced failures to very fine 
hair lines that require close inspection to 
detect wood containing obvious failures should 
be rejected. -In doubtful cases the wood 
should be rejected or further inspections in 
the form of microscopic examination or 
toughness tests made, the latter means being 
the more reliable. 


(e) Decay. All stains and _ discolorations 
should be examined carefully to determine 
whether or not they are harmless stains or 
preliminary or advanced décay. All pieces 
should be free from rot, dote, red heart, 
purple heart and all other forms of decay. 











































































T is an odd paradox that the violence 
of a crash landing . . . and that vio- 
lence alone .. . brings into action a de- 
vice to help save the plane from destruc- 
tion. The device is known as an Impact 
Actuator. We use it to extinguish fires. 
Consider the delicacy of the problem! 
The device must act automatically in the 
split seconds which separate safety 
from disaster. Thus it must release the 
fire extinguishing system at the exact 
instant of impact. Yet it is imperative 
that the Kidde Impact Actuator possess 
the sensitivity to distinguish between an 
actual crash and normal operating 
shocks, vibrations, and hard landings. 


Research and Development Department of 


Walter Kidde & Company, Inc. 


922 WEST STREET, BLOOMFIELD, N. J. 



















Moreover, the Actuator must function in 
a number of directions of impact! 

Newly developed, the Kidde Impact 
Actuator meets each of these difficult 
specifications. The force of a crash op- 
erates an electrical switch which re- 
leases the Kidde Airplane Extinguishing 
System, snuffs out flames instantly. 

Other uses of the Impact Actuator 
come to mind. It will shut off fuel lines, 
disconnect the plane's electrical system. 
It will do other jobs which can be han- 
dled by a switch or a valve. 

Have you a job for the Kidde Impact 
Actuator? ... a problem which it may 
solve? Write us. We'll try to help. 
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STRENGTH VALUES OF WOODS PARALEEL TO GRAIN* 
(Based on 16 percent moisture conient) 
Static Bending Compression 

Specific — pies Fiber Stress 

Species Gravity Fiber stress Modulus of Modulus of at Elastic 

Average at elastic limit, rupture, Ib. elasticity, 1,000 Limit, Lb. 

Ib. per sq. in. per sq. in. Ib. per sq. in. per Sq. In. 

HARDWOODS 
iis ool cig a Gica died oelwita) aie Ae ace wb ee causig ere 0.53 6,400 11,900 1,340 4,050 
De er ae 0.62 8,900 14,800 1,460 5,250 
NT ag Beg cei 5 S8 416 dT Ne Rearinanteeds 0.40 5,600 8,600 1,250 3,370 
RI ae ee ee ee ee 0.66 8,200 14,200 1,440 4,880 
ae ea tasie tn Gundniirtus dus acete ed amd aaknatieea 0.68 9,500 15,500 1,780 5,480 
I i o. 0 a :4:5 Gadel enerkd ed areamedarpa winner 0.53 8,500 12 ,500 1,330 5,100 
II 55S Sind papre Gis Mie Riek sok W ted eK eb uek ene 0.43 5,600 8 ,600 1,190 3,520 
ES ia caaia Wik deb 60 wiv. ford Venere eA 0 .66 7,900 15 ,000 1,340 5,180 
ais ash chraranbnd dis hea: 56 \a, Sasexoet eed papa abbr ead 0.53 7,500 11,600 1,290 4,050 
I Fo i16 sas Povioealsach pce te mrss asd aoseunsbnin ad die wisi G Boarecard-wrereuNs 0.79 10 ,600 19 ,300 1,860 6,520 
Mahogany, African...............cccceceecveecees 0.47 7,900 10 ,800 1,280 4,280 
I Mn. oi6 te aisge 46 see stv8sig. oles wien awe 0.51 8,800 11,600 1,260 4,880 
I Bs spew a a.pr06 60.00 dtbe.d Bame aeoa ne saad 0.67 9,500 15 ,000 1,600 5,620 
Oak, white and red......... 0... cece cee eee eens 0.69 7,800 13 ,800 1,490 4,950 
SN oso 6 es 6mimindees dhe eso 46 wag mmeee bes | 0.43 6,000 9,100 1,300 3,750 
SOFT WOODS 
did ic ena gine ae om se hioe ee qumiees sess 0.36 6,000 8,700 1,020 4,320 
Cedar, northern white... ...........cccccccccccccs 0 .32 4,700 6,600 700 3,040 
ee 0.44 7,400 11,000 1,520 4,880 
Cedar, western red... ....... ccc ccc ccc cece cc ccccees 0.34 5,100 7,800 1,030 4,000 
ee 0.48 7,100 10,500 1,270 4,960 
NN hap susan di og 'd Sic guid orbugyae red w wee eee eee ws 0.51 8,000 11,500 1,700 5,600 
gg, a re 0.38 5,900 8,700 1,140 3,840 
TS oo. oe: wisn euip ine.m a wraublnmpin te jecbienerenerecacira 0.51 8,500 11,900 1,560 5,280 
TIN as 026 sarin iprpigcpitn va, 650: 4a nce Tintore tenes wse ww 0.38 5,600 8 ,000 1,040 3,680 
rr 0.42 6 ,000 9,300 1,310 4,240 
I 506i. 5 oh kds Sur acsiu dda Ga wd see eae SaeRSEe 0.40 6,200 | 9,400 1,300 4,000 
NOTE: Modulus of rupture is not a true stress. It is the value as given in the above Table are used in the design of beams the 


obtained by substituting maximum bending moments of rectangular 
When the design stresses for 


beams in 


the ordinary beam formula. 


upon 


fiber stress at elastic limit in bending, or the modulus of rupture, 


* From tables compiled by U.S. Forest Products Laboratory 


sections of which are not rectangular, factors whose values depend 
the shape of the cross section must be applied, 





PLYWOOD PANELS OF RECTANGULAR CROSS-SECTION 


Computation of Moment of Inertia and Section Modulus 








Cros 


of plies at right angles t 


D, 
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s Section of Plywood Panel with P 
o direction of lo 


D2= Thickness of 5-ply panel in inches 


D3 = Thickness of 7-ply panel in inches 


D4 = Thickness of 9-ply panel in inches 


lane 


ad 


Thickness of 3-ply pane! in inches 


Moment of Inertia I =( KiB)/12 





Number of 














Section Modulus R =(KiB)/(6 K:) 
GRAIN OF FACE PLIES PARALLEL TO SPAN 





plies in Ki KE: 
panel 1 
3 Ds, —a’ D; 
5 D3, —(a+2b)3+<a3 } Dz 
7 D3; —(a+2b+2c)3+ (a+2b)3 —ad D; 
9 D%, —(a+2b+2c+ 2d)? + (a +2b+2c)8 —(a+2b)3+a3 Di 








GRAIN OF FACE PLIES AT RIGHT ANGLE TO SPAN 





] 


Number of | | 
plies in Ky RK: 
panel 
3 a? | @ 
5 (a+2b)3 —a3 (a+ 2b) 
7 (a+2b+2c)3 —(a+2b)?+<a3 (a +2b+2¢) 
9 (a+2b+ 2c + 2d)3 —(a+2b+2c)8+(a+2b)?—a? | (a+2b+2¢4+2d) 
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PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 


its 3l-years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD. CONN., U. S.A. 
BALL, ROLLER AND THRUST BEARINGS * FOUNDED 1911 
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— To keep you posted 
on New Developments 


AVIATION 
presents...a NEW FREE SERVICE 


For busy aviation executives, Aviation inaugurates a new easier way to 
keep up to date on the latest developments in the industry. 

Each month, through the cooperation of aeronautic and allied manu- 
facturers, Aviation’s editors gather information on significant current 
developments. In concise, quickly-readable summaries this information 
is presented in these pages. _ 

Now this service is being broadened and made still more convenient 
for you to use in your day-to-day work. 

On the following pages are presented for the aviation industry . . . 


Information Tips — Concise, quickly readable summaries of new, 
timely, helpful literature offered by manufacturers — booklets, 
data, ‘catalogs, methods presentations, service pamphlets. 


€ New Products and Equipment —Terse, informative reports of 
new developments in aircraft equipment, materials, parts, in- 
struments and accessories, plus aircraft production, machinery, 
tools and plant equipment. 


To make it easier for you to get literature digested in Information Tips 
—or to get more information on New Products — a convenient Request 
Form is provided. 

Thus when you read of a booklet you'd like to add to your reference 
files — or when a new product whets your interest for additional informa- 
tion — you can get it quickly and easily. Merely fill in the Request Form 
— attach it to your letterhead — and mail to Aviation’s Reader Service 
Department. 

Without cost or obligation you'll receive this information promptly. 

This is your service. Use it freely. Build a file of these helpful new 
ideas to speed your work — to aid in solving some of those tough prob- 
lems. Take full advantage of this practical way to keep abreast of the 
latest developments in this fast-moving industry. 





Information. 


Tips — 


1 
Metal Fatigue—Intended for the design 
engineer, Fatigue of Metals is a study 
of conditions which limit stress in metals 
by fatigue. A new 88 page illustrated 
edition published by the Nitralloy Corp., 
230 Park Ave., New York, N. Y. 








2 

Synthetic Aircraft Hose—Physical prop- 
erties, resistance and permeability tables 
and other engineering data on Resisto- 
flex PVA compounds, a rubber-like resin 
synthetic for both pressure and vacuum 
lines, are given in a new 24 page, illus- 
trated catalog just published by the Re- 
sistoflex Corp., Belleville, N. J. 





3 

Carbide Tool Grinding—aA well illustrated 
64 page handbook on reconditioning and 
sharpening cemented carbide and 
cutters rapidly and economically is avail- 
able under the title Grinding Carbide 
Tipped Tools from the Norton Company, 
Worcester, Mass. 


tools 


4 
Aviation Cleaning—A 40-page pocket- 
size booklet reviewing materials, methods 
and procedures for handling a wide range 
of production cleaning problems encoun- 
tered not only in aircraft and accessory 
manufacturing plants, but in aircraft and 
plant maintenance. Oakite Products, Inc., 
22 Thames St., New York, N. Y. 





5 

Flotation Fuel System—This new bulle- 
tin, illustrated both with photographs and 
diagrammatic drawings of the Aqua flota- 
tion system, entitled Delivering the Fuel 
to Keep ’em Flying has just been issued by 
Aqua Systems, Inc., 385 Gerard Ave., New 
York, N.Y. 








6 

Bearing Shafts and Housings—A 24- 
page profusely illustrated compilation of 
details of shaft and housing design rela- 
tive to the applications of ball bearings, 
with engineering data accompanying each 
section. Prepared by the New Departure 
Division of General Motors Corporation, 
Bristol, Conn. 


7 
Handy Tools—A four-page brochure il- 
lustrating and listing prices of essential 
service and repair tools for the civilian 
and military aircraft mechanic. Bulletin 
Number 41, the Utica Drop Forge & Tool 
Corp., Utica, N. Y. 
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This AVIATION Reader's Service is being made available through 


the cooperation of manufacturers to help executives save that 


invaluable item—time. 


It is your service to use—a service which 


can mean a profit in both time and convenience. 





8 
Ball Bearings—A new 20 page, illus- 
trated catalog giving engineering data 


covering use of both Star Precision and 
Transmission series bearings manufactured 
by the Split Ballbearing Corp., Lebanon, 
N. H, 





9 
Training Textbooks—Including 27 care- 
fully selected aviation textbooks, a new 


catalog titled Textbooks for Training in 
War Industries and the Armed Forces, 
published by McGraw-Hill Book Co., 330 
W. 42 St., New York, covers many other 
allied industries. 


10 

Hydraulic Presses—An 8-page bulletin 
illustrating and describing forming, shell 
piercing and drawing, nosing, 
extrusion, joggling, bending, straightening 
and gap type presses. Listed as Bulletin 
No. 42-F-HP, it can be had from the A. B. 
Farquhar Co., Ltd., Hydraulic Press Divi- 
sion, York, Pa. 





forging and 





11 

Traveling Cranes — Illustrations 
construction details of traveling 
cranes, together with description of the 
custom engineering 
given in the new catalog of the Reading 
Chain and Block Corp., 2100 Adams St., 
Reading, Pa. 


and 
power 


service available are 


12 
Aircraft Metal—Pictorial 
of How Aircraft Designing Engineers Use 
Ampco Metal are available in an S-page 
letterhead-size bulletin now being dis- 
tributed by Ampco Metal, Inc., Milwau- 
kee, Wis. 





descriptions 


13 


8-page 





Wood Sash—An handbook on 
construction and installation of 18 stand- 
ardized basic projected wood sash units. 
Designed by Graham, Anderson, Probst & 
White, it is known as Manual A, pub- 
lished by the National Door Manufac- 
turers Association, 332 S. Michigan Ave., 
Chicago. 


Lighting—A discussion of lighting prob- 
lems for airframe, engine and parts manu- 
titled Lighting For the Aircraft 
Industry. Sixteen pages, illustrated. Bro- 


facture 


chure also includes ten ‘‘Holophane Point 
3y Point Charts” for calculation of il- 
lumination at a point. Made available by 
the Engineering Dept., Holophane Co., 342 
Madison Ave., New York, N. Y. 


15 
Bearing Service—Expanded from 40 to 
80 pages, the new edition of Engine Bear- 
ing Ser ice 





added new see- 
tions for gives more 
thorough subject. The 
l’ederal-Mogul Corp., Detroit, Mich. 


Manual has 
service men and 


ar 
coverage of the 


16 
Gear Grinders—The Fitchburg Grind- 
ing Machine Corp., Fitchburg, Mass.. has 





just issued a new 19 page catalog illus- 
trating its line of spline and_ gear 
grinders, 

a7 





Precision Machine Tools—In a new 20 
page cataloo—No. 27 121—Ex-Cell-O ( Orp.s 
Detroit, Mich., illustrates and gives com- 
entire line of 
precision machine tools, cutting tools and 
related products. 


plete specifications on its 


18 

Ball Bearing Manual—Concise text and 
clear line drawings comprise the “Hanling, 
Installing and Overhauling Ball Bearings 
in Aircraft Control Systems,” 
which can be obtained from the Aircraft 
Division of the Fafnir Bearing Co., New 
Britain, Conn. 





copii s of 


19 — 
Plant Lighting—This Lighting ‘‘uide 
entitled The Specifications for 
Productive War Plan Sy is 
designed to provide executives, plant men, 
architects, and others with the late-t in- 
formation on economical and ‘efficient use 
of light. 21 problem solutions of con.mon 
difficulties in fluorescent and incande-cent 
lighting. Benjamin Electric Mfg. Co.. Des 
Plaines, Ill. 





Benjamin 
Lighting in 
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For the informative literature reported on these pages—or for more 
information on the new products described—simply fill in the Re- 


quest Form below, clip it to your letterhead and mail. There is no 


cost, no obligation. 


MODERN MACHINE TOOLS 








20 


Cut-Off Machine 


The Challenge Machinery Co., Grand 
Haven, Mich., announces an abrasive 
cut-off machine designed to handle 
soft or hard—ineluding hardened tool 


ema 






steel—solid or tubular metal. It has 
a capacity up to 1 in. round and has 
an adjustable table, 14 x 15 in. It is 
equipped with an elastie cut-off wheel, 
6xs2x14 in. and has an adjustable 
safety cuard above the wheel to protect 
the operator’s eyes. The machine can 
be plugged into any light socket and 
includes a east iron base and all-steel 
stand measuring 16x22x34 in— 
AviATION, September, 1942. 
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Electric Hydraulic Unit 


A new electric hydraulic power unit 
designe! for hydraulie chucking instal- 
lations on machine tools, but said to be 
adapta e to other similar installation 
tas heen introduced by Logansport 
Machine, Ine., Logansport, Ind. The 
lew unit is reported not only capable 


AVIATION, September, 1942 





of operating additional eylinders for 
tailstock or similar requirements, but 
also sustains pressure during the work 
evele. A spring loaded accumulator 
permits maintenance of this pressure 
withont the motor running continu- 
ously. Capacities of the Logan Model 
5036 unit are as follows: pump de- Duro, the machine incorporates pre- 
livery, 8 gal. per min.; pressure range, cision taper roller bearings in the 
550 psi maximum to 450 psi minimum; spindle, and is guaranteed to have a 
electrie motor requirements, 3 hp., 1,200 run out of .0003. Convenient, splined 
rpm., NEMA frame #254; oil tank  (disengageable handles operate microm- 
capacity, approx. 15 gal.—AVIATION, eter adjustments for each: direction of 
September, 1942. the table movement of which the verti- 
cal travel is 7 in., longitudinal 8 in., 
and transverse 5 in. The one piece solid 
22 spindle support arm is equipped with 
; iain : an adjustable graduated dial and index 
Vertical Milling Machine pin. Adjustments can be made to 60 
Said to be equally adaptable to the deg. each side of center. The extra 
tool room and high speed production heavy, semi-steel cast frame and spindle 
lines, a new precision vertical bench arm absorbs excess vibration, permitting 
milling machine has been announced by accurate operation to .001 in. A unique 
the Duro Mfg. Co., 800 E. 61st St., Los “floating” motor mount maintains proper 
Angeles, Calif. Under the trade name tension of the V-belt permitting in- 











, AVIATION READER'S SERVICE SEPTEMBER 
AVIATION, 330 W. 42nd St., New York, N. Y. 
INFORMATION TIPS 


Please send me additional information described as identified by key numbers circled. 
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NEW PRODUCTS ; 
Please send me more information on New Products according to key numbers circled. 
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Precisioned by SIOUX 
for Wet or Dry 
Valve Seat Grinding 








SIOUX WET VALVE SEAT GRINDING MACHINE 


FOR AIRCRAFT RADIAL MOTORS 

Wide Range — up to 675" skirt diameter. Reduces wheel loading 
and scratching — assuring better finish and accuracy. Cylinder 
held securely in worktable which turns and rotates for wet grind- 
ing both exhaust and intake valve seats without removing cylinder 


Coolant fed up from bottom between cutting wheel and valve 


seat, flushes away all grindings. Wheel dressing reduced to a 
minimum. Compact and efficient. Everything within easy reach. Al R Cc 4 r\ F T 


SIOUX AIRCRAFT (.c::0.) VALVE SEAT GRINDER 
The handy, time-saving method of refacing aircraft motor valve 
seats with accuracy. Used dry or in connection with wet grinding 
machine, 
WRITE FOR COMPLETE DETAILS | 
ites 


STANDARD THE WORLD OVER 


vets y 
‘we 


AVIATION, September, |942 





stant manual change through the four 
spindle speeds of 450, 850, 1,400, and 
2.100 rpm.— AVIATION, September, 1942. 
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Forming Press 


Featuring a new self-cooling hydraulic 
oil system, the Beatty Hydraulic form- 
ing and flanging press, recently intro- 
duced by the Beatty Machine & Mfg. 
Co. Hammond, Ind., is available in 
capacities up to 400 tons. The hy- 


draulic oil cireuit is so arranged that the 
two vertical evlinders, each having a 
200 ton capacity, can be tied together 
and operated as a single 400 ton press 
with operation by one lever control. 
When used for flanging, the front ey- 
linder advances to the work on _ the 
down-stroke at the rate of 290 in, per 
min, and holds the work under pressure 
while the horizontal ram advances at 
the same rate. Under a full load, this 
ram presses at the rate of 21 in. per 
min. All eylinders are controlled by 
manual valve lever. Specifications for 
the 400-top model are as follows: Maxi- 
mum daylight of press 45 in. Stroke 
of cylinders 24 in.; depth of throat 66 
in. from center of vertical cylinders to 
housinzs. The lower platen is 48 in. 
right to left; 88 in. front to back. 
These figures vary with the size of the 
machine and ean be changed to adapt 
it to particular requirements.—AVIA- 
TION, September, 1942, 
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Power Squaring Shear 


Niagara Machine & Tool Works, 
Buffalo, N. Y. has added a new long- 
length power squaring shear to its Se- 


AVIATIO N, September, 1942 


ries L Line. The machine has a cut- 
ting length of 20 ft. and, by utilizing 
the gap in the housings, even longer 
sheets can be squared, trimmed and 
slit. It has shelf-measuring, ball-bear- 
ing, parallel back gage measures in in- 
erements of 1/128 in. Full visibility 
of cutting line facilities cutting to a 
seribed line. Drive mechanism operates 
on anti-friction bearings and is com- 
pletely inclosed in an oil-tight case.— 
AviaTION, September, 1942, 
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Valve Seat Grinder 


The Sioux Wet Valve Seat Grinding 
Machine, manufactured by Albertson & 
Co., Inc., Sioux City, Iowa, handles 
radial cylinders up to 6,6 in. skirt 
diameter. Specially constructed work 
table turns and rotates for grinding 
both exhaust and intake valve seats 
without removing cylinder. The ma- 
chine is furnished with a shelf with metal 
pins to hold grinding wheels and wheel 


holders and retaining holes for pilots. 
Coolant is supplied to the valve seat 
from the bottom, foreing it between 
grinding wheel and valve seat so all 
cuttings are flushed away between grind- 
ing wheel and valve seat. Floor space 
oecupied is 30 x 30 in., working height, 
324 in., shelf height, 414 in.—Aviation, 
September, 1942. 
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Gear Finishers 
The Michigan Tool Co., Detroit, is 


introducing a new series of heavy-duty 
machines for gears up to 24 in. in di- 
ameter, designated as the 862 Series, 
suitable for finishing gears used in 
speed reducers, machinery of various 
types, large engines, turbines, ete. Flex- 
ibility permits application of the 


. erossed-axis principle of gear finishing 


to a wide range of sizes. Gears as small 
as 244 in. in diameter may be finished 
with these machines. Face widths up 
to 20 in. may be accommodated. The 





Legh Sioa tad inancenoamians 
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gears may also be finished when mount- 
ed on long or large diameter shafts, 
thus avoiding errors due to mounting 
the gears on the shafts.—AviaTion, 
September, 1942. 
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Tapping Machine 


Cleveland Tapping Machine Co., 
1725 Superior Ave., Cleveland, Ohio., 
offers a new model D 100 percent auto- 
matie, lead serew tapping machine suit- 
able for aireraft production work. The 
spindle ean be stopped in any position 
and started from that position in either 
direction. The depth stop gage is said 
to be sensitive enough so that reverse of 
the spindle is controlled, within two ey- 
eles and the vertical travel of the 
spindle ean be adjusted to the exact 
depth desired by a visible indicator 
on the face plate. Lead screw assembly 
is mounted on top of the housing while 
the lead screw nut is fastened direct to 
the spindle, due to the large diameter 
134 in.—makes class three fit a simple 


production job. Spindie speeds are 
275, 375, 475, and 600 rpm.—AvIiaTION, 


September, 1942. 
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Rocker-Arm Welding Machines 


A line of 48 models of rocker-arm 
welding machines has been introduced 
by Progressive Welder Co., E. Outer 
Drive, Detroit, Mich. The units are 
available in four capacities with three 


types of drive and throat depths rang- 
ing from 12 to 36 in. Standard capac- 
ities are 20, 30, 40 and 50 kva., and 
50/60 ecyele supply with other fre- 
quencies also available. The machines 
are produced for foot, air or motor 
operation. Although the new stream- 
lined design makes a compact unit—less 
than 19 in. overall width and less than 
55 in. height—the construction is pre- 
dicated on requirements for the largest 
sapacities, with welded angle steel 
framework and wrap-around panels.— 
AVIATION, September, 1942. 
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Wear Gage 


The American Instrument Co., Silver 
Spring, Md., has developed a new wear 
gage for measuring the amount of ma- 
terial removed from metallic surfaces 
after they have been subjected to wear, 
abrasion, grinding, honing, lapping, 
ete. Maximum amount of wear that 
can be measured is 0.0014 in. Measure- 
ments can be made on inside surfaces of 
evlinders having a minimum diameter 
of 232 in. on flat surfaces; on outer 
surfaces of cylinders, down to s2 in. in 
diameter; and on spheres, down to 4 
in. diameter. The instrument is com- 
posed of four parts: indentor, measur- 
ing microscope, cylinder indentation 
loeater and polishing template. Each 
instrument is supplied with multipiying 
factor for converting microscope read- 


ings to indentation depth.—Aviation, 
September, 1942. 
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Metal Chiller 


A portable cold eylinder which can 
be taken to the job for tempering and 
hardening of high speed tool steel is 
finding increasing use in the aireraft 
industry, especially where use of semi- 
skilled labor has been found necessary, 
Developed from the Deepfreeze frozen 
food and storage unit, the Deepfreeze 
Santocel Undustrial unit, manufactured 
by the Motor Products Corp., North 
Chicago, Ill., is offered in two sizes, 


operating from minus 40 to minus 50 
deg. and minus 120 deg. and lower— 
AVIATION, September, 1942. 


31 
Hydraulic Press 





Relatively large pieces of armor plate 
ean be bent on a new 3,000 ton hydrat- 
lie press having a 53 x 168 in. be:! now 
being manufactured by the Lake Erie 
Engineering Corp., Buffalo, N. Y. Day- 
light measure 42 in. and stroke 42 in. im 
the self-contained unit which has a 1650 
hp. pump located at the top. Se sitive 
pressure control is provided by hand 
lever and pressure is applied e ually 
across the upper platen by four large 
rams.—AVIATION, September, 1942. 
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THe BLACKHAWK 
WAY! 


AVIATION, September, 1942 


a... speed of wartime production gave the 
verdict—settled, once and for all, the supremacy 
of Blackhawk’s newest developments in socket wrenches 
over big-jawed “adjustables” and out-of-date “open- 
enders.” And because of their greater speed and effi- 
ciency, Blackhawk SOCKET WRENCHES hit new 
“highs” in preference and use on assembly and pro- 
duction lines turning out planes, jeeps, tanks, motor- 
cycles and other mechanized war machines. 


More Than 23,000 Combinations With One 
50-Piece Set of BlackhawkSocket Wrenches! 


Here’s why! All sockets, attachments and handles 
click together instantly into one solid tool — each 
combination selected for just the right leverage and 
clearance to handle any job FAST. No wonder they 
“knocked out” clumsy, misfit, old-fashioned wrenches 
— put an end to short bites, rounded off nuts, slip- 
offs and barked knuckles! Blackhawk sockets really 
fit — “take hold” on all six sides of a hex nut, in- 
stead of only two. 


For lightweight, tough, fast-working wrenches with 
openings of %” to 3%” — for complete details on 
“LOCK-ON” and other exclusive Blackhawk features 
— WRITE TODAY for 48-page “HANDY GUIDE.” 
It describes Blackhawk’s complete line-up of 185 
sockets, handles, attachments, ratchet adaptors, box 
wrenches, torque indicators and specialties, 


A Product of BLACKHAWK MFG. COMPANY 
Department W2192 Milwaukee, Wisconsin 
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Prevent Locker Damage 
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DON'T HANG ON DOOR ~ 
DON'T PRY:OPEN 
DON'T FORCE IF JAMMED 
DON'T SLAM ne 
DON'T. HORSEPLAY IN LOCKER ROOM -~” 
KEEP LOCKER CLEAN 7 
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Get this FREE.POSTER 
for your Locker Rooms 


Steel locker installations must be main- 
tained for the duration. New lockers will 
not be available and repair parts difficult 
to obtain. 





Place these facts before your locker 
users mow. Only through their coopera- 
tion in the observance of common-sense 
rules of safety and good conduct can 
accidents and damage be prevented. 











We have prepared the poster shown 
above to be placed conspicuously in 
locker rooms. It’s in two colors, size 19” 
x 25”. Presents the facts quickly and 
forcefully in cartoon style. 










This is the surest method of impress- 
ing workers with the importance of their 
responsibility. We will gladly send as 
many copies as you need, without cost or 
obligation. In the interests of safety and 
conservation, return the coupon for your 


posters TODAY. 


Pence Steel Lockers 


Gentlemen: Please send 
FREE POSTER. 


Name 
































City 


Scate 








Penn Metal Corporation 
of Penna. 


In Business Continuously Since 1869 


32 Oregon Avenue, Philadelphia, Pa. 


SHOP EQUIPMENT & ACCESSORIES 
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Notching Units 


A new unit for notching 
bulkhead clearances and similar noteh- 
ing operations has been added to the 
Wales line of punching and notching 
equipment by the Strippit Corporation, 
Buffalo, N. Y. The latest equipment 


has the same patented features as the 


aireraft 



































Wales Hole Punching Units. The top 
portion of punch fits into notches in 
template for instant resetting and re- 
moving from rails, templates or T-slot- 
ted plates.—AviaTion, September, 1942. 
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Defense Workers Coach 





As a means of saving critical rubber 
and helping to eliminate traffic bottle- 
necks at aircraft and other war pro- 
duction plants, the Fitzjohn Coach Co., 
Muskegon, Mich., has developed a 15- 
passenger Defense Workers Coach from 
a standard five-passenger Chevrolet 
sedan. Body framework is white ash 
with exterior panels of tempered Mas- 
onite Presdwood. Seats are full cross 
type, seating three passengers each, with 
second and fourth rows of passengers 
facing to the rear. Seat frames are ply- 





vy New Products _ 





wood and upholstered cushions «re coy- 
ered with Velon, a fire- and water-proof 
plastic fabric. The coach is powered by 
a 90-hp. valve-in-head engine. Based on 
past experience, fuel mileage is ex- 
pected to run between 15 and 17 mpg., 
depending on load, speed, ete. Tires are 
expected to be good for 20,000 to 35,000 
mi., using the so-called “Commercial 
15,” a 15 in. diameter with 7.00 to 7.50 
in. eross-section.—AVIATION, September, 


1942. 
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Band Clamp 


A elamp utilizing pre-stretched can- 
vas or steel band for use on round, 
metered or curved objects where even 
pressure all around is desired has been 
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sntroducel by the Wetzler Clamp Co., 
91-18 - 41st Ave., Long Island City, 
uw. Y. it is reported a large aircraft 
concern used this type of clamp to 
make fuselage assemblies, in which a 
canvas strap 30 ft. long was employed. 
The strap is pre-stretched, has high 
tensile strength, and has both a posi- 
tive lock and instant release.—Avia- 
rion, September, 1942. 
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Inspection Binocular 

The Magni-Foeuser Binoeular eye 
shade has been developed for use in 
war industries for minute inspection of 
important parts. It is made of molded 


Lumarith, a cellulose. acetate plastic 
made by the Celanese Celluloid Corp. 
It has a headband adjnstable to any 
size. Manufactured by the Claremold 
Plastics Corp., Newark, N. J., for Ed- 
roy Products Co., No. Arlington, N. J. 
—AviaTion, September, 1942. 





36 
Aircraft Sound Deadener 
The Glidden Co., 11001 Madison 


Ave., Cleveland, Ohio, reports produe- 
tion of x sound deadener for aircraft 
which i- said to have met adhesion 
tests under severe vibration. Weight 
increase per square foot is reported to 
tun trom .037 lb. with a .01 in. thick- 
hess to 14.40 with a .10 in. depth.— 
AVIATION. September, 1942. 
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Tool Holder 


A simple and rugged engine lathe 
tool holder said to eut tool changing 
time to upproximately five seconds and 
greatly reduee operating time has been 
developed by the Lane-Wells Co., Los 
Angeles, Calif. Known as the Lane- 





AVIATION, September, 1942 











BETTER LIGHTING SpsEDS 
WAR PRODUCTION! 


QUICK DELIVERY ON DEPENDABLE 


(offs FLUORESCENT 


FOR INDUSTRIAL PLANTS, 
DRAFTING ROOMS, OFFICES 


We offer you two of the most important essentials for today's Production 
demands. First, as the result of our 40 years of lighting experience, we manu- 
facture the efficient, high-quality Fluorescent Lighting Equipment necessary 
to provide good illumination. Second, our entire factory and force is geared 
up to give you quick delivery on jobs of | to 1000 units. Write or wire today. 


Open or Closed-End Types 
Porcelain Enamel or Non-Metallic 
Reflectors 
























For More Production 
Through Better Sight— 


Talk to the Wartime Lighting Counselors 
whose services are available to you with- 
out obligation through your local Power 
Utility Company; or write us for helpful 
details about the application of GUTH 
dependable fixtures to Wartime Produc- 
tion Efficiency, 


























Write for Latest Literature 











FORTIETH YEAR OF LIGHTING LEADERSHIP 










THE EDWIN F. GUTH CO. - 2615 Washington Ave. « St. Louis, Mo. 
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Alet him die? 


-Lecause of the little things you dont do? 


He’s a real fellow—a healthy, husky chap — 
maybe your own son, brother, nephew, friend. 
Yesterday he had a promising future at his 
finger-tips. Today he’s out there giving every- 
thing he has to protect it—and your future, too. 


BUT—unless he gets as much or more, as good 
or better fighting tools than the enemy — he 


and his buddies may die. Are YOU going to 
stand by and let that happen when you can 
help him? Sure, you're doing big things in your 
plant — but how about the seemingly little 
things that may decide whether or not you 
will be able to do big-things tomorrow? 
How about your alloy scrap steel, for in- 
stance? Are you segregating it as you should? 


WHAT ABOUT ALLOY STEEL SCRAP SEGREGATION? HERE'S WHY IT IS SO VITAL! 


Fighting tools are made of steel. More armament 
demands more steel—including huge tonnages of 
ALLOY STEEL. And the steel industry is striving 
mightily to furnish it. 


BUT, in spite of rapid expansion of facilities, and the 
24-hour-a-day sweating toil of thousands of skilled 
men of steel, SUFFICIENT ALLOY STEEL CANNOT 
BE PRODUCED UNLESS THE INDUSTRY GETS 
MORE NICKEL, CHROMIUM AND OTHER 
CRITICAL ALLOYS. For these are the elements 
needed to make steel tough, strong and hard enough 
to stand up under the gruelling service in the mecha- 
nized armament which wins wars today. 


If you are working alloy steel, your scrap piles and 
boxes contain valuable amounts of nickel, chromium, 
molybdenum and other vital alloys which can be used in 
making new alloy steel. BUT to use them im- 
mediately and efficiently, the chips, turnings, 
shearings and other scrap from each grade of 
steel must be kept separate—segregated at the 
machine and each lot correctly labeled with 





the grade number (SAE, AISI, NE or other) of the steel. 


If you do not segregate your alloy steel scrap, it will 
mean just this: (1) Alloys in the scrap may be lost or 
wasted because the alloy content is unknown when the 
scrap is charged into the furnace; or (2) the heat of 
steel may be ruined; or (3) the scrap must be melted 
down, poured into ingots and analyzed. This ties up 
skilled furnace crews and furnaces which should be 
turning out finished steel. Chemists and metallurgists 
must take time to analyze the ingots to determine what 
and how much alloys they contain. Then the scrap 
ingots must be charged into the furnace again when 
the desired analysis is being produced. Such waste aids 
only the enemy. 


Our fighting men need good fighting tools—QUICKLY. 
Fabricators need alloy steels to make them. The steel 
industry needs alloy scrap of KNOWN 
ANALYSIS to make more alloy steel. Will 
you help us to help our armed forces by issuing 
an order NOW to your plant to segregate 
alloy steel scrap and return it PROMPTLY? 








This Advertisement Sponsored by 


REPUBLIC 


STEEL 


Alloy Steel Division Sales Offices: Massillon, Ohio * 


CORPORATION 


General Offices: Cleveland, Ohio 


Berger Manufacturing Division +» Culvert Division + Niles Steel Products Division + Steel and Tubes Division 
Union Drawn Steel Division + Truscon Steel Company «+ Export Department: Chrysler Building, New York, New York 


In Cooperation with the U.S. Government’s Salvage Campaign 


Poster size reprints of this advertisement are available for your bulletin boards. Write for them. 





Wells Universal Tool Holder, the device 
consists of a tool post which can be 
fitted to any engine lathe carriage com- 
pound rest. Into a cylindrical member, 
clamped into the tool post, fit the de- 
tachable heads. Standard high speed 
tool bits used for boring, turning, 
threading, facing or forming are fast- 
ened into the heads and each bit re- 
mains in place in the head. Drills and 
reamers can also be used.—AVIATION, 
September, 1942. 
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Tachometer-Synchroscope 


A new combination dual tachometer 
and synchrosecope for twin engine air- 
ervaft has been developed by Kollsman 


Instrument Div. of Square D Co., 
80-08 - 45th Ave., Elmhurst, N. Y. 
The unit is a 3-in-1 arrangement which 
combines in the space of one standard 
size instrument dial, two instruments 
normally observed together. Synchron- 
ization ean be obtained by matching 
tachometer pointers with slight adjust- 


ments from the synchroseope. It has a 
standard size dial with two concentric 
pointers—one for each engine—and 
synchronization is indicated by the ro- 
tating subdial viewed through the win- 
dow.’ Operating in fhe same manner as 
the standard Kollsman remote indicat- 
ing electric tachometer and _ synchro- 
scope units, the new tachometers are 
being made available with either the 
standard 3,500 rpm, or 4,500 rpm 
range. Servicing is said to be easy as 
the mechanism for either of the two 
motors or the synechroscope can be re- 
moved from the instrument with- 
out disturbing the other units.—Av1s- 
TION, September, 1942. 


case 
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Automatic Torch 





An automatic acetylene torch weigh- 
ing but 20 oz. and being but 61% in. 
long by 54 in. high used for solder- 
ing, silver soldering, light brazing and 


lead burning, has been introduced by 
the Gas Gun Co., Inc., Salem, Oregon, 
Hose from the acetylene tank conneets 
to the gun at the bottom of the pistol 
grip and a trigger operated flint similar 
to those used in cigarette lighters serves 
to ignite the gas. . Each flint is said to 
for more than 500 ignitions 
and an extra supply is carried in a spe- 
cial compartment in the breach of the 
gun. The gun is made of solid bronze 
and tool steel. AviATION, September, 
1942. 


be good 
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Flame-proof Light Fixture 


Century Lighting, Inc., 419 W. 55 
St., New York, announces approval by 
Underwriters’ Laboratories of a flame- 
proof fluorescent lighting fixture of 
molded called “Asbestolite” 
designed for use in plants where con- 
plete fire resistance is required.—Avia- 
TION, September, 1942. 


asbestos 








41 
Blue Print Dryer 


Designed to accommodate standard 
30 in. blueprint paper in lengths up to 
32 in., and having a drying surface of 
32x52 in., the Weaco Blue Print Dryer 
is being introduced by the Warren 
Electric Appliance Co., Warren, Pa. 
The manufacturer states it will dry a 


AVIATION, September, 1942 
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CURVE SHOWS ACTUAL PRODUCTION |OF CURTISS ELECTRICS 
INTERMS OF RELATIVE HORSEPOWER ABSORPTION CAPACITY 
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ELECTRIC PROPELLERS 


CURTISS-WRIGHT CORPORATION . PROPELLER DIVISION 
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hilldlig AMERICA’S FIGHTING AIRCRAFT = 


REEZE Radio and Ignition Shielding today is in active service on ag 
America’s fighting aircraft in all parts of the world. Pioneered 

and perfected by Breeze engineers, this vitally important equip- on 

ment is manufactured to the strict standards of the aviation industry. 

Greatly expanded facilities make it possible for Breeze to meet the Sa 


heavy demands of wartime production in quantity and on schedule. ing 
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blueprint in approximately 5 min. It 
uses 700 watts on 115 volts, either ac 
or de operation, and the heating ele- 
ment is guaranteed for 5 years.—Avia- 
rion, September, 1942. 
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Small Turret Lathe 


A new bench model turret lathe for 
rapid production to close tolerances on 
chucking operations or bar work has 
just been announced by the South Bend 
Lathe Works, South Bend, Ind. It has 
a 10 in. swing over the bed and saddle 
wrings, 13g in. hole through headstick 
spindle and 1 in. coilet capacity. The 
hand lever operated bed turret indexes 
automatically and has an adjustable 
stop for each of the six turret faces. 
The lathe is equipped with both a com- 
pound rest cross slide and a handlever 
eross slide, interchangeable. A quick 





change gear box supplies 48 longitudi- 





nal power feeds for the universal ear- 
riage, 48 power cross feeds. for the 
compound rest cross slide and 48 thread 
cutting feeds, four to 224 per in. The 
underneath motor drive and back gears 
deliver 12 spindle speeds from 97 to 700 
rpm.—- AVIATION, September, 1942. 
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Name Plate Attachment 


_ Savings in assembly time and rivet- 
Ing operations in attaching hame and 
instruction plates are reported through 
the use of Speed Clips No. 2994, manu- 
factured by Tinnerman Products, 2038 
Fulton Road, Cleveland, Ohio. One 
airerati plant is said to have been able 
to eliminate 1,000 riveting operations 
per pane through use of the clip. 
Rivets are unnecessary for attaching 


light fiber plates, but in other attach- 


“AVIATION, September, 1942 


ments, ts in. An 442-2 rivets can be 
used. Clips weigh but .14 lb. per 1,000 
and fit .086 in. holes in structures from 
.025 to .125 in. thick—Aviation, Sep- 
tember, 1942. 
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Material and Labor Coordinator 


A new device known as “Produc-trol” 
designed to enable production and pur- 
chasing executives to quickly see all 
facts concerning raw materials, parts. 
assemblies, machine and man-hours in 
multiple shift operations has been de- 
veloped by the Wassell Organization, 
Westport, Conn. It lists parts, assem- 
blies, sub-assemblies or individual oper- 
ations on a part at the left of a chart. 
Movable tapes working from left to 
right on double rows of peg holes under 
movable tapes, and vari-colored pegs, 
permit many arrangements of compara- 
tive data and eontrol. — AvtaTion, 
September, 1942. 
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Flow Gun 


The Type SGF flow gun designed 
for caulking, cementing and other flow- 
ing operations where plastic materials 
such as crack fillers, sealing compounds 





and heavy paints are used, is being in- 
troduced by the DeVilbiss Co., Toledo, 
Ohio. The gun is said to be particu- 








larly useful in doping and cementing 
fabric parts of aireraft, and similar 
production jobs. The material is fed 
to the gun under pressure and is ex- 
truded into eracks or grooves, over 
which seams are to be sealed. Volume of 
flow ean be controlled either by regula- 
tion of the pressure or by a simple 
knurled nut adjustment of the fluid 
needle. Nozzles for all materials are 
available-—Aviation, September, 1942. 
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Hand Tachometer 


A portable hand tachometer weighing 
less than 2 lb. complete, designed to fit 
in the palm of the hand, yet having a 
4 in. diameter dial, is now being pro- 





Stee aaa ee 





duced by Jones Motrola, 432 Fuairtield 


Ave., Stamford, Conn. It is supplied 
with a set of couplings, comprising one 
each, triangular steel tip, rubber tipped 
funnel cup for pointed shafts, rubber 
tipped funnel eup for coneave shafts 
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HECKER tool engineers know machine tools 
and machine operators. They understand the 
capacities and limitations of both men and 
machines. This combination accounts for the 
fact that HECKER tools, jigs and fixtures are 
fast, accurate, economical producers. 

This ability to produce is being proved every 


minute of the day right here in our 


fabricators of precision parts for many 





HECKER tools, jigs and fixtures are enabling 
us to keep ahead of our increased production 
schedules. They'll do the same for you. We’ll 
work with you on single jig or fixture prob- 
lems, or we'll handle entire tooling-up jobs. 
Write A. W. Hecker, 1978 East 66th Street, 


Cleveland, Ohio. 


DESIGNERS AND BUILDERS OF TOOLS, JIGS 


own plant. You see, HECKER are also A:W: <—.. 
of the country’s leading airplane manu- NSS 
facturers. This enables HECKER tool 

engineers to see their designs actually 


delivering the goods. 


AND FIXTURES - - - FABRICATORS OF AIRCRAFT PARTS 


AVIATION, September, !942 
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and a small extension rod. Speed 
ranges available run from 100-1,200 to 
1,000-10,000 rpm.—AviaTion, Septem- 
ber, 1942. 





47 
Multi-angle Drill 


Cleveland Pneumatic Tool Co., 
Cleveland, Ohio, has begun large-scale 
production of a new two and a half 
pound rotary drill featuring a drilling 
head which can be set at any angle 





through 360 deg. Design permits the 
fingers of the operator’s hand to be 
brought close to the point of applica- 
tion, increasing accuracy of handling 
the drill and insuring more speed in 
changing from one position to another. 
When set for drilling in the direction 
parallel to the center line, the drill 
measures about eight inches in length. 
Chuck is for ¥% in. drill. Speed of the 
9D010 is 1,000 rpm; the 9D020, 2,000 
rpm.—AVvIATION, September, 1942. 


48 
Industrial Truck 


Full electric storage battery powered 
trucks for handling materials and parts 
in factories have been added to the line 
of Clark Truectractor Division of Clark 
Equipment Co., Battle Creek, Mich. 
The machines lift from 2,000 to 7,000 





AVIATION, September, 1942 





Ib., using an hydraulic vane type pump 
driven by a special series wound motor. 
The same pump operates the tilting 
unit, which enables the operator to tilt 
the load back 10 deg. in 5 sec. for safe 
riding and tilt it forward 3 deg. in 1 
sec. for tiering. The trucks have four 
speeds forward and four reverse, with 
speeds up to 6 mph. and will climb 7% 
percent grades under full load. 
Standard equipment includes hydraulic 
brakes, centrally located control levers, 
spring mounted rubber cushioned seats, 
and disk type wheels.—AvIATION, 
September, 1942. 
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Acorn Palnuts 


The Palnut Corp., 61 Cordier St., 
Irvington, N. J., is now producing a 
new type Acorn Palnut in three sizes: 
No. 6-32; No. 10-24; and %4 in—20. 
Stamped of spring steel, heat treated 
and plated, the Acorn is similar in 





design to regular Palnuts, having the 
same spring steel jaws that close and 
grip the bolt thread. The six upright 
sides, however, have been extended and 
crowned, coming together at the top to 
form a cap nut design. They are said 
to be suitable for many assemblies to 
replace regular acorn nuts or nuts with 
lockwashers. — Aviation, September, 
1942. 
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Explosion Proof Timers 


To meet many present day demands 
for explosion proof timers suitable for 
operations in atmospheres containing 








gasoline, naptha, petroleum, benzol, 
acetone, lacquer solvent, natural gas, 
ete., the R. W. Cramer Co., Inc., Cen- 
terbrook, Conn., has just placed on the 
market a line of timers to meet such 
specifications. Illustrated is the Type 
TD1C time delay relay which is laid 
out for panel board mounting with the 
setting knob and dial projecting. With- 
in this housing it is feasible to mount 
either a TFIC or TD1 with a small 
relay.—AVIATION, September, 1942. 
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Aircraft Surface Finishes 


Two new transportation finishes— 
TF-1435 and TF-1568—introduced by 
S. C. Johnson & Son., Inc., Racine, 
Wis., have been formulated primarily 
to reduce maintenance costs. on trans- 
portation equipment. One gallon is re- 
ported to cover from 2,500 to 3,000 sq. 
ft., and ean be applied by brush, spray 
or wiping. — AvraTIon, September, 
1942. 

















































































































CRESCENT 


is an important 
source of supply 
for 


AVIATION 
CABLE 








L.¢ 





Crescent manufactures a 

complete line of electric wire 

and cable for every aircraft 
need—starter cable, high-tension 
cable, primary cable—original or re- 
placement. «ove also manufac- 
tures welding cable. 


And every Crescent Aviation Cable 
is a quality cable—made of prime ma- 
terials, processed under the Dostam 
Method of manufacture for high effi- 
ciency, long life, dependability and 
uniformity. 

We will promptly answer your 
inquiries concerning wire or cable for 
any type of service. 


THE CRESCENT COMPANY 
Pawtucket « Rhode Island 
Largest independent maker of © otggam 


wiring for the automotive industry 





Lighting Cable 
aan 


Two-Conductor Cable 





Ignition Cable 









Starter Cable 


Available in both shielded and 


unshielded constructions. 
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Tool Control Machine 


Designed to protect tool investment 
through recorded charge-outs as well 
as to speed tool crib activity is the new 
Ohmer Tool Control Machine now 
offered by the Ohmer Register Co., 
Dayton, Ohio. In operation. tool erib 
clerk sets up tool index, tool and em 





ployes numbers in an operation similar 
to that of a cash register. The machine 
automatically prints two identical 
tickets, one of which employee signs, 
the other being placed in bin from 
which the tool was removed. A third 
record is printed and locked within the 
machine. Upon return of the tool in 
good: condition, the employee gets his 
signed card as a receipt. A quick, com- 
plete and accurate check-up on all tools 
out can be made through use of the 
machine which occupies a space of but 
84 by 11—Aviatioxn, September. 
1942. 
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Tube Cutter 


A two-roller type tube cutter with 
knife blade wheel and bevel ground 
reamer for use in cutting brass, cop- 
per and lead tubes has been introduced 
by the Armstrong Mfg. Co., 225 Lafav- 
ette St., New York, N. Y. Twisting, 





denting, marring and tearing are said 
to be eliminated by the use of the roll- 
ers. The thin edge of the cutter wheel 
is protected by a positive stop, prevent- 
ing it from pressing against the rollers. 
AVIATION, September, 1942. 








Wire Rope Connector 


Designed to dampen vibration, the 
Electroline Fiege connector, manufac. 
tured by the Electroline Company 412] 
S. LaSalle St., Chicago, is said to insure 
longer cable life by preventing crystal- 
lization at the connection point. |t 
erips the cable with graduated con- 
pression, feathering off from maximum 
at the rear to zero at the front. It is 
a three-unit assembly; a sleeve which 
slips over the end of the wire rope, a 
tapered plug which is inserted to sepa- 
rate and hold the strands or wire in the 
sleeve and a covering socket which locks 
the cable. Installation may be made 
with ordinary mechanic’s tools, and an 


— 
as 
<= 


Se PECTION ; 
Tie wah ii 


CUTAWAY ASSEMBLY 


inspection hole enables the workman lt 
check the twist joint with complete 
hond between eable, tapered plug an¢ 
sleeve.—AVIATION, September, 1942. 


Precision Comparator 


The American Measuring Instrl- 
ment Corp., 40 W. 22nd St., New York 
City has developed a new type compar 
ator mounted on a heavy, aceuratel! 
machined square cast-iron base il? 
which is built a plan parallel ground 
and lapped table. This table has vert 
eal micrometer adjustment fo: quick 
and accurate setting of the comparator 
to zero position by means of a Master 
gaze or Johanson block. Magnification 
is 1:1,000. It has a working height up 
to 12 in.. a throat depth of 4 in., and4 


AVIATION, September. 1942 
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the head 


swiveling 
.001 in. displacement of the 
measuring pin causes the hand to move 
one full inch on the dial of 6 in. length. 
Deviations as small as .00002 in. can be 
detected with ease, according to the man- 
ufacturer.—AvIATION, September, 1942. 


working cirele by 
of 10 in. 
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Portable AC and DC Instruments 


Westinghouse Electric and Manu- 
facturing Co., East Pittsburgh, Pa., 
announces new portable ac and de in- 
struments for general field service, 
designated the P-14. Molded cases are 
fully insulated and magnetically 
shielded from stray field influence. 
Seale length is 3.2 in. ae and 2.8 in. de, 
the units having an accuracy of plus or 
minus one per cent of full scale. The 
instruments are equipped with a mir- 
rored dial and a knife-edge pointer to 
tid in making close and accurate read- 
ings—AvIaTIon, September, 1942. 
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We DARNELL 
CASTERS 


A SAVING AT EVERY TURN 





Before an airplane takes to its wings, be- 
fore a battleship is launched or a tank 
comes off the assembly lines, casters and 
wheels do their part in “keeping ‘em roll- 
ing.’ Today’s urgent production requires 
' casters and wheels that can take punish- 
ment and assure speed with safety. Write 


for FREE MANUAL describing nearly 
4000 types of Darnell Casters and Wheels. — 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,N.Y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL 
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As the war production program swings 
toward greater production schedules, 
Weber’s Aircraft Division broadens its 
scope of assembly work for the Aircraft 
Industry. In an ever widening pattern of 
production assemblies Weber Aircraft 
Division is expanding their facilities to 
meet the needs of modern aircraft produc- 
tion. Latest type of assemblies include 
Bomb Bay Doors, Fire Extinguisher Panels, 
Bombardier Seats and Toilet Seat Covers. 
Other regular assembly items in produc- 
tion are compartment doors, navigators e 
tables, radio tables, rifle racks, floor board 4 ESTABLISHED 
assemblies and control surfaces. We invite / 1898 

consideration of our complete facilities. 
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FEDERAL FACILITIES HAVE BEEN GREATLY EX- 
PANDED — IN MANPOWER AND MACHINES — 
TO MEET NATIONAL DEFENSE REQUIREMENTS. 
PRECISION PERFORMANCE IS TODAY MORE 
IMPORTANT THAN EVER BEFORE — SO VITAL- 
LY IMPORTANT THAT AIRCRAFT MANUFAC- 
TURERS LOOK TO FEDERAL FOR A 
CONTINUOUS SUPPLY. 











Akers f Tie Fall Bachngs 


Detroit Office: 2640 Book Tower « Cleveland Office: 402 Swetiand Building 
Chicago Office: 902 S$. Wabash Ave. . Los Angeles Office: 5410 Wilshire Bivd. 
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Hydraulic Drilvise 






































Studebaker Machine Co., {) So. Clin 
ton St., Chicago, Ill. announces a new 
Drilvise designed for holding work on 
the table of all types of drill presses, 
planers, shapers, milling machines, sur- 
face grinders, lathes, cut-off saws and 
Foot controlled, and 


other machines. 


hydraulieally operated, the tool permits 
use of both hands in the operation, set- 
ups and removal of work from the ma- 
chine on which it is mounted. Pressure 
ranges from contact to 10,000 Ib. per 
sq. in. Requiring no outside power or 
air supply, the unit consists of a con- 
ventionally shaped drill press vise con- 
nected by a 6 ft. length of flexible rub- 
her tubing to a hydraulie foot contre! 
hase.—Aviation, September, 1942. 
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Resinoid Wheel 


The Rapids-Standard Co., 535 Bond 
Ave., Grand Rapids, Mich., has devel 
oped a line of resinoid wheels for truck 
and easter use which are said to be 
highly resistant to wear and impact and, 








due to the laminated structure, have a 
minimum of tread chipping. Known as 
the ABK Resinoid wheels, the units are 
composed of 
moulded under high heat and pressure. 


two comnmponent part 
} 





The core stock is compounded for resil 
iency and shock absorbing and at the 
same time the wheels are said to simu 
late cushion type wheels without saeri 
ficing rolling 

September, 1942. 


efficieney.— AVIATIO 


Loose Pulley Oiler 


For use on loose pulleys, idler pul 
leys, clutches, eccentrics, and similai 
machine parts, a new wick type Jubri 
eator has been announced by the Oil- 
Rite Corp., 3466 So. 13th St., Mil 
waukee, Wis. Utilizing visible oil sup- 
ply, it is designed to deliver a constant, 
positive and regulated amount of fil 
tered oil to shaft or bearing while pul 
ley is in operation, and to prevent oil 
waste when pulley is idle. Five stand 


Liat IL Cah e u-ed over the tool or al 


1942. 


Transparent Coating 





To reduce rejects due to rust, surface 
scratches, sho; wearing, grease and 


dirt, a new protective coating for meta 





und ceramie surfaces known as VI 
wrd sizes are available in capacities 
from 4% to 2% oz. for standard tap 
pings of from 1g to %4 in.—AvIATION, 
September, 1942. 





Improved Lectro-Shear 
The Black & Decker Mfg. Co., Tow- 


son, Md., has redesigned both the 16- 
and 18-gage Lectro-Shear to improve 
ease of handling and operating char- 
acteristics. The No. 18 has been re- 
dueed in outer dimensions so that the 
motor housing forms an _ operating 
handle, greatly reducing length and 
weight of the tool and improving op 
erating balanee and_ control. The 
larger No. 16 has been equipped with chrome Stripping L 
an improved operating handle giving troduced by Ault & Wiborg Corp Cin- 


ping Laequer is being mr 


the tool better balance and easy control — cinnati, Ohi (‘ompletely transparent 
on eurved and irregular lines. It is to permit visual inspection, the plastie 
equipped with an instant release trig ase coating is si to he particalarl) 
ger switeh with locking pin for continu applicable to highly polished surfaces. 


} 


ous operation t handle is so shaped li ean e spraved, brushed, dipped ol 
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the rear end.—AVIATION, September, 
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Now You Have 


19 Sources of Supply for 
Phillips Recessed Head Screws 
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: AMERICAN SCREW COMPANY THE CHARLES PARKER COMPANY : 
Providence, Rhode Island Meriden, Connecticut 2 
THE BRISTOL COMPANY PARKER-KALON CORPORATION ? 
Waterbury, Connecticut New York, New York = 
CENTRAL SCREW COMPANY PAWTUCKET SCREW COMPANY 
Chicago, ‘Illinois Pawtucket, Rhode Island = 
CHANDLER PRODUCTS CORP. PHEOLL MANUFACTURING COMPANY : 
Cleveland, Ohio : a 
Chicago, Illinois 
CONTINENTAL SCREW COMPANY 
New Bedford, Massachusetts RUSSELL, BURDSALL & WARD 
BOLT & NUT COMPANY 
THE CORBIN SCREW CORPORATION Pest Chester, Bow Ciel: 
New Britain, Connecticut - - 
INTERNATIONAL SCREW COMPANY ae os deers om 
. wapeape Waterbury, Connecticut 
Detroit, Michigan 
THE LAMSON & SESSIONS COMPANY gare gy od INC. 
Cleveland, Ohio Chicago, Illinois 
3 THE NATIONAL SCREW & MFG. CO. THE SOUTHINGTON HARDWARE MFG. CoO. 5 
: Cleveland, Ohio Southington, Connecticut = 
NEW ENGLAND SCREW COMPANY WHITNEY SCREW CORPORATION z 
: Keene, New Hampshire Nashua, New Hampshire 2 
i ON‘T FORGET Your screw requirements can be met without delay — with genuine E 
AND D : : a : : ales = 
PHILLIPS SCREWS fast-starting, quick-driving, tight-seating Phillips Recessed Head = 
igs LESS TO USE a Screws. WHAT ABOUT DRIVERS? There are 44 sources of supply : 
cost for PHILLIPS DRIVERS plus general hardware and mill supply 
distribution. z 
: GIVE YoU Zot 7 (SPEED AT LOWER COST) : 
WOOD SCREWS . MACHINE SCREWS . SHEET METAL SCREWS : STOVE BOLTS Fl 
SPECIAL THREAD-CUTTING SCREWS . SCREWS WITH LOCK WASHERS = 
aut TYCVOTONUOUAOONEOUALUUOONUONLEUNOONALULEOUUEUOEULULESOAENT# 00 04SOULUULOONOOUL.UOOOLLEOSOOULAULALUONOLGOULOOOEbUAONdnedoUdsbteaOdnULeNgtUetOsetete senna tencnengae ete tet QRIUYONORUUQNGYEQY'S2UNNEPTPORUERNY YASUE ASSURE H t {{NUUYERTNEDA An th 
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FILTERS WEIGH 
LESS THAN 
2% POUNDS 
PER 1000 H.P. 


More Safe Flying Hours \ A ey AY ion 


for Engines Equipped with 
STAYNEW 


P R 0 I E C T 0 M 0 T 0 R rae —_ OF INSTALLATION 
AIR FILTERS to of En i 


— 


of filter housing, passes 
through filter and thence 
along duct to engine, per- 
mitting only clean, dust- * 
free air to engine intake. 
Many military aircraft 
now using this type in- 



































BRASIVE, clogging dust is sucked into unpro- 
tected aircraft engines at relatively high alti- * 
tudes as well as at ground level. This dust scores 
cylinders, causes valves to stick and burn, increases 






wear on all reciprocating and rotating parts, adds to all memes act 
carbon formation, loads oil with foreign matter. a re the 
Hundreds of thousands of installations on internal In Cowling Ri eH 
combustion engines prove the wear saving worth of B VeWwlng ning . 
Protectomotor air filters—prove their value in main- is 
taining engine performance. Already military aircraft ; | me 

Air stream enters ports | no 


are Protectomotor equipped. A leading aircraft engine 
manufacturer has used Protectomotors to prevent in- 
take of dust to engines on test stands since 1926. Pro- 
tectomotors are light, highly efficient, easily cleaned, 
durable, inexpensive, easily adapted to streamlining. 
A complete range of sizes and shapes is available. 


in cowling ring, passes ie 
through filters mounted in 
ring, thence by means of 03 
ducts to engine. Engine Ay 
intake receives only clean, 


— SSS dust-free air. -_ 
P =>. 
rx ENGINE COWLING Pr 
TO CARBURETORS i M 


| 
FILTER ] 
| 





1: The only aircraft filter that maintains peak 
efficiency at sub-zero temperatures. 


‘ 7 ’ For Detailed Information, communi- | 

2: The only aircraft filter giving complete protection cate with Engineering Department, | Gh 

under all operating conditions. mentioning interest in Aircraft Appli- | P] 
cation. | 








3: The only aircraft filter in which efficiency does | de 
not decrease with continued service. New Catalog: Catalog No. 209 on request, | ar 
describing and illustrating entire line of filters, | ar 

including models for pipe lines, liquids, gases | SO 

and building ventilation. ai 

STAYNEW FILTER CORP i 
e , | th 

Felder PeaMpamarTR Headquiariens : 

.\ ’ . U pane ei =e M 











S3CENTRE PARK, ROCHESTER, N. Y. 
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roller coated, then air dried to leave a 
coating of from .001 to .0015 in. One 
gallon, sprayed to a thickness of one 
mil, will cover approximately 2,500 sq. 
ft. of surface. Drying time at 200 deg. 
F. is 6 to 8 min. Removal ean be ac- 
complished by lifting one edge with a 
fingernail and peel or blow off with an 
air jet. After removal it can be re- 
turned and reduced to liquid form 
again.—AVIATION, September, 1942. 


62 
Aircraft Limit Switch 


A new lightweight limit switch de- 
signed especially for aircraft applica- 
tion, meeting Air Forces specifications, 
has been introduced by the General 
Electric Co., Schenectady, N. Y. Snap 





action and doublebreak operation give 
the switch a high current rating, ac- 
cording to the manufacturer. Alumi- 
num housing is made dustproof by the 
use of a gasketed cover and the switch 
is available in three contact arrange- 
ments: single circuit, normally open or 
normally closed; and a single pole, 
double throw. Each can be furnished 
with a contact air gap of .010, .020 or 
030 in. The switch weighs .13 lb.— 
Aviation, September, 1942. 
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Magnesium Fire Extinguisher 


A new material for extinguishing 
Magnesium fires, known as Carey MX 
Granules has been introduced by the 
Philip Carey Mfg. Co., Lockland, Cin- 
einnati, Ohio, following listing by Un- 
derwriters’ Laboratories, Ine. Tests 
are said to show that when the granules 
are spread over a magnesium fire, they 
soften to seal the burning metal with an 
ar tight blanket. It is reported that 
When 3 lb. of magnesium were ignited 
the granules extinguished the fire in 5 
min. with recovery of 2 lb., 5 oz. of the 
Metal—Aviation, September, 1942. 





AVIATION, September, 1942 





for rack equipment... 


The vital importance of radio in enabling ship and ground 
crews to maintain inter-communication and the necessity 
for quick, easy access for servicing and testing led to the 
development of the Cannon composite self-aligning con- 
nector for rack type “plug-in” equipment. Various units of 
the radio system must be hooked up and disconnected with 
a minimum of 
time and effort, 
and without dis- 
turbing the hun- 


Bendix combination transmitter and receiver 
with two Cannon Connectors for rack use. 


dreds of small 
wires carrying essential circuits. Truly “a quick-change 
artist,” the Cannon Connector illustrated above meets these 


requirements ideally. This is a typical application of one 


of the many types of Cannon Plugs designed for use 


wherever electrical connections must be made quickly 


and with absolute certainty. 


CANNON ELECTRIC 


DEVELOPMENT COMPANY 
LOS ANGELES, CALIFORNIA 
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producer of War Materials to 
determine where Lyon facilities 
can help accelerate production 


is yours for the asking. 


<> 


The Lyon War Products Committee — which meets daily —has 
more than a year’s experience expediting War Contracts. Its 
record for getting results has won widespread press comments. 









On Your 
Sub-Contracts for 
Fabricated Metal Parts ¥ 





@ When you turn to Lyon for quick, positive | 
co-operation on expediting War Contracts involving sheet metal 
products, teamwork by Lyon’s War Products Committee assures 
This Brochure will enable any time-saving, intelligent action. 

This committee has worked as a team on this highly specialized 
job for more than a year. It provides a practical knowledge of War 
through sub-contracting. A copy Work requirements that saves time and eliminates false steps. 

Ready to place the committee’s plans into production is one of 
America’s best equipped organizations for fabricating production 


run quantities of No. 8 to No. 30 gauge 
metal productsor parts. Lyon's big,modern 
plants cover an area of over half a million 
square feet. All operations, including mak- 
ing and maintaining of dies and jigs, are 
done in our own plants. 

So, if your War Contracts require fabri- 
cated metal parts — including design or 
development — turn to Lyon for action! 
Write for comprehensive brochure, ‘‘Crafts- 
men in War Preduction”’ describing Lyon 
facilities in detail. 


LYON METAL PRODUCTS, INCORPORATED 


General Offices. 5809 Madison Avenue, Aurora, Illinois 


Sales and District Offices Manned by Experienced Engineers 
in All Principal Cities 


UCTS, INCORPORATED 
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~ Subcontractors 
—Section 


Going After the Business 


A successful manufacturer doing 99 percent war work on both sub- and prime 


THE BEST WAY to get sub-contracts 
is to go out after them, according to 
the formula of a mid-western metal 
working concern which already has re- 
ceived sub-contraets on material going to 
the Air Forees, Army ground forces 
and the Navy in addition to prime con- 
tracts with civilian branches of the 
government. 

What has proved to be an effective 
means of getting the business is a com- 
hination letter and brochure which has 
heen sent to a large number of prime 
contractors and manufacturers through- 
out the United States and Canada. In 
the letter, the company’s president says: 

“Our company, like many other quali- 
fied manufaeturers, is now devoting 
practically all of its engineering, re- 
search and production facilities to the 
output of materials directly or in 
directly for the war effort. Our normal 
production for industrial and civilian 
use is converted to the production of 
similar types of equipment for military 
planes, tanks, ships, power units, army 
mobile facilities and the great quantity 
of gasoline and diesel powered equip- 
ment needed for mechanized warfare. 

“We are operating on an all out basis 
0 serve our country’s needs for victory 
but we feel that our production facili- 
ties can and should be used even more 
completely than our present commit 
ments emand. We have accordingly pre- 
pared the enclosed summary of our 
company’s qualifications and facilities 
for your consideration in relation to 
your needs for any war production work 
along the lines we are equipped to 
handle 

“Will you please take a few minutes 
to look over the enclosed statement— 
and if there seems to be any possibility 
that we can serve you during this 
ritieal period—please advise us and 
one of our officials will be placed at 
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contracts seeks business to add new shifts. 


your disposal to discuss the matter with 
you. 


“We are doing everything we can to 


help win this war but it isn’t enough. 
Perhaps, through you, we ean contribute 
more. We sincerely hope so and _ shall 
look forward to the opportunity of 
working with you in any way we can.” 


The brochure enclosed with that letter 


is a very complete description of the 
organization, listing administrative and 
operating staff; engineering and re- 
search facilities; banks; financial rat- 
ing; sales; normal products; typical 
regular customers and suppliers; ship- 
ping facilities and other data on the 
plant, together with a detailed listing of 
ill production equipment. 


In sending out the material, one com- 


pany official declared that “at the pres- 
ent time, over 99 percent of our produe- 
tion is for war materials and we are 
working practically full-time. However, 
we are not vet working three shifts 
around the elock and we think we should, 
if we are to eontribute our maximum 
potential.” 


Men And Machinery 
Available For Work 


Continued expansion of the aireraft 


industry, coupled with eurtaiiment of 
many civilian manufacturing processes 
serves to the make the need for sub- 
contracting more imperative than ever 
before and at the same time frees for 
war work increasing quantities of ma- 
chines and greater numbers of skilled 
men to operate them. Some firms have 
already converted to war production 
work as sub-contractors and have ex- 
panded to the point where they have 
become prime contractors. 


Aviation will continue to forward in- 


quiries regarding both prime and sub- 









Are you interested in: 
(1) Reducing time and cost of 
handling tools and materials; 
(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many otheritems 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 


LYON METAL PRODUCTS, INCORPORATED 
General Offices: 5809 Madison Ave., Aurora, Ill. 
Sales and District Offices Manned by 
Experienced Engineers in All Principal Cities 














| LYON METAL PRODUCTS, INCORPORATED 
5809 Madison Avenue, Aurora, Illinois 
| Send FREE copy of Lyon Shop Equipment 
| Catalog. 
| Name 
| Address. | 
| City. State j 
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We're 


‘OVER THERE,’ 


_ foe 


Yes, we're ‘Over There’ ... across 
the oceans and seas, where gallant 
men are dying to protect the democratic 
way of life. 


Wherever our armed forces .. . and 
their heroic allies of the United Nations 
... are fighting — there you will find 
products produced by the skilled crafts- 


men of Aircraft Mechanics, Inc. 


From lathe, grinder and our milling 
machines ... from our welding booths 
. .- and out of the thundering jaws of 
our air forges — pours a mighty river of 
vital aircraft parts, destined first to the 
hungry production lines of this nation’s 
foremost aircraft manufacturers; then to 


far-flung battle fronts. - 


We're engaged 100% in producing 
‘Over Here’ so there will be enough 
‘Over There.’ It is probable, though, 
that we can find the facilities, the 
space — and the time! — to produce for 
you, too. Just drop us a card. Our en- 
gineers will give you the information 


you want... immediately. 


Plan to spend your sum- 
mer vacation in Cool 
Colorado. Easily accessi- 
ble, delightfully stimulat- 
ing — here you find the 
kind of vacation you'll 
most enjoy. 


AIRCRAFT MECHANICS 
INC. 


Colorado Springs, Colorado 











contractors to those interested in secur- 
ing additional production. Recent list- 
ings of typical men and machines avail- 
able for war work include the following: 

119. Racine, Wis.—Nationally known 
specialists in heat transfer equipment 
and allied products already working 
both as prime and sub-contractor to 
Army, Navy and Air Forces as well as 
other government agencies, offers com- 
plete facilities, including engineering 
and research staff, for sub-contract work. 
Company has 500 employees, 28 per- 
cent skilled; 36 percent semi-skilled and 
36 percent unskilled. Equipment com- 
prises 8 lathes, including wood, engine 
and turret lathes; 7 milling machines; 1 
planer; 3 shapers; 20 grinders, includ- 
ing tooth eutters, drill, automatic sur- 
face, wet face, double dise, horizontal 
disc, buffer and double end tool grind- 
ers; 41 drill presses, including 5 in. to 
26 in., 2, 3 and 12 spindle multiples, 
radial and arm post drill presses; 3 
tapping machines; 1 automatic screw 
machine; 5 arbor presses; 10 metal 
power saws; 2 heat treating furnaces; 
63 punch presses; 5 power square 
shears; 2 forming rolls; 12 brake 
presses; 3 rotary shears; 2 nibbling 
machines; 2 bumping machines; 3 bead- 
ing machines; 13 are welders; 5 solder- 
ing and 1 tube tinning furnace; and 61 
pieces of miscellaneous equipment es- 
sential to varied production. Plant has 
200,000 sq. ft. of floor space, complete 
sprinkler system, night watchman serv- 
ice, registration and pass system for 
admittance to both plant and office. 
Served by 3 railroads and 20 trucking 
services. 

120. Cincinnati, Ohio.—Eighty year 
old metal specialty company with 300 
skilled men and women workers which, 
for the past 50 years has produced name- 
plates, medallions, novelties and other 
metal products seeks sub-contracts to 
keep the plant in operation. The organi- 
zation is equipped to make tools and 
dies and produce in both ferrous and 
non-ferrous metals. Press department 
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equipment includes two No. 7 50-ton, 
five No. 10 100-ton; two No. 12 150-top 
and one No. 20 400-ton Z & H screw 
presses; one each of 20-ton, 60-ton and 
200-ton 4 in. stroke embossing presses 
and two each of 75- and 100-tons. Power 
press department includes eleven 10-15. 
ton; eighteen 20-25-ton and nine 30-50- 
ton presses. Company also has one 600 
and one 1,000-ton and two 800-ton drop 
hammers in addition to a_ 1,000-ton 
knuckle coining press, 2/38 in. stroke; 
five foot presses and two small metal 
shears and slitters. Enamel department 
embraces 12 gas-fired enamel or heat- 
treating furnaces; a 35 ft. electric con- 
veyer baking oven; 35 paint spray guns 
with benches and suction system; 2 small 
sandblast cabinets and 3 small air- 


cooled compressors. Polishing depart- 7 


ment has 40 pedestal type polishing 
lathes, including suction system. Solder- 
ing department includes 95 soft and 
silver-soldering torches and equipment; 
3 water cooled air compressors; 2 solder 
cutting presses and a spot welder. Tool 
and die department has two 14-in. 
lathes; two 16-in. shapers; one tool- 
maker lathe; two pantograph engraving 
machines; five small drill presses, a 
rotary die filing machine; a large drill 
press; two small die filing machines; a 
2A Becker vertical milling machine and 
one with hydraulic duplicator; two band 
saws; one B & S Surface grinder and 
hardening equipment. 

121. Pontiac, Mich—Rubber manu- 
facturing company with 200 employees 
has the following equipment available: 
four Banbury mixers; four 84-in. mills; 
two 60-in. mills; three 66-in. calendars; 
four 84x156-in. and one 84x120-in. 

(Turn to page 192) 





Designers & Manufacturers of 


\. MANIFOLD EXHAUST. SYSTEMS 


= cowl wells, muffs, air scoops, supercharger hous- 


“ings and other stainless steel portions of engine 


nacelles... 


. for leading prime. contractors. 
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der and —- RS t’s high and cold six miles up. But war planes are reaching 
for even higher ceilings—upstairs where the air is thinner and the 

P a "a temperature moves nearer absolute zero. 

nployees 

vailable: 


; Recent research keeps the pilot from blacking out at these altitudes— 
n. mills; ( keeps the lubricating oil flowing through the feed lines, and the 


ae hydraulic fluid from freeing solid. 
Xi <U-In. f 


And recent research — some of it here in this plant — has produced 

” synthetic rubber parts that will continue to operate under these condi- 

e make parts to a3} tions when ordinary synthetic parts lose their flexibility and become 
stiff and hard. 


PER Your pieces may not need to withstand cold—they may require resistance 
BUNAN to high aromatic gasoline, or to retain a high tensile in the presence of 
NEOPRENE hot oil, or to adhere firmly to steel, brass or aluminum. 


HYCAR Our research staff can build up a compound from the best synthetic 
CHEMIGUM for the job—a custom-made piece designed especially to meet your 


HIOKOL specifications. 
T 


pecification from 


We are busy, of course, but if it will help win the war, we will find 
a way to do it. 


BER COMPANY 
a yt HARD RUB 
E connectit saven, Conn 











LET CELOTEX BUILDING PRODUCTS 


Take You Off the Spot 


Non-Critical Celotex Products 
Will Help You Meet Emergency Demands 


RE you on the spot? Do you have 
to have materials for partitions 
—quick—insulated exterior wall pan- 
els right now—hurry-up housing for 
workers? Then get all the facts about 
new, non-critical Celotex Products 
now being produced to replace 
“frozen” materials! 

Celotex Building Products are 
available right now to take care of 
a wide range of emergency require- 
ments. Shock-absorbing factory floors 


BUILDI 


—built-up roofs and efficient roof insu- 
lation—sound conditioning for quiet 
in office and plant—these are other 
needs Celotex can help you solve! 

Countless government projects are 
moving forward without delay, be- 
cause of the ready availability of de- 
pendable materials provided by many 
Celotex plants. Write for your copy 
of our new Industrial Catalog No. 9 
—and see how many of your needs 
are met by Celotex Products! 


EX 


ODUCTS - 


The word Celotex is a brand name identifying a group 
of products marketed by The Celotex Corporation. 


THE CELOTEX CORPORATION ® 


192 


CHICAGO 





' 


vuleanizer mills; two 80x156-in. and 
two 80x180-in. autoelaves and t wenty- 
four vuleanizing presses. . 

122. New York, N. Y.—Intericr Cabi- 
net and fitting work company equipped 
for design and production of all! types 
of laminated plywood and other op. 
struction has the following machinery 
available for sub-contract work: » three 
drum endless belt sander; 2 cut-of! saws. 
6 finishing saws with conveyers; 2 {jl 
ing saw tables; 3 variety molding shap 
ers; 3 motorized boring machines; 2 
16 spindle dovetail. 


a planing machine; band 


wedge bed jointers; 
ers ; and jig 
suws; kiln drying ovens; veneer presses 
und glue heaters. 

Address all inquiries to Aviation, 330 
W. 42nd St., New York, N. Y., men 
tioning the key numbers listed opposite 
the facilities deseribed. 


Spartan Takes Subcontracts 


Spartan Aircraft Company, already a 
prime contractor to the Navy, has been 
awarded sizable subcontract orders up- 
der which the company has started pro- 
duction of doors, fuselages, at- 
tachments parts for long- 
range bombers, J. Panl Getty, president, 
has announeed. 


wings, 


and other 





“KEEP ‘EM FLYING” with 


UNIVERSAL JOINTS 


From Trainers to Flying Fortresses, these 
sky fighters of the Allied air forces are 
out-fighting, out-flying the enemy on 
fronts—they depend on DIX Aviation Type 
Universal Joints for greater maneuverabil- 
ity and dependability under toughes: war 
conditions. 


For greater strength and smooth efficient 
functioning DIX Aviation Type Univers@ 
Joints have proven their outstanding qual- 
ity in actual combat and service wi 

rigid, tight, sensitive, quick acting and 
long dependable performance. 


Made to Army, Navy and Air 
Corps specifications ready to install 
—or to your own special require- 
ments, Three complete production 
plants to serve you better. 


Write for special literature 
and detailed data. 


DIX MFG. CO. 


603 EAST SSTH STREET 
LOS ANGELES. CALIF 


PRECISION 
MADE 
pe COUCTS 


DIK 
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GATEWAY w He forure 


The time-vault, with its flawless mechanism, protects man’s 
most valued material possessions. So also America’s powerful 


precision-built aircraft engines are today safeguarding the 


values that will make the future secure. As the gateway to tomor- 
row opens, we see the tonnage loads of commerce going 
by air—world progress for which Wright provides the power. 








HERE’S HOW BOOTS SELF-LOCKING NUT 
INSURE VIBRATION-PROOF CONNECTIONS 


BEFORE 


bolt engages 
locking section 
of the nut 


Note . 
play 
between 
threads 
\ 
seis f= ; 











AFTER 


bolt engages 
locking section 
of the nut 


Note 
absence 
of play 


















































CONSTANT PRESSURE CONTACT 
ELIMINATES AXIAL PLAY 


The Boots Self-Locking Nut is a one-piece all-metal nut 
which withstands the severest vibration. Essentially two 
nuts in one, the top (locking) section is displaced in a 
downward direction so that its locking threads are out 
of lead with the load carrying threads of the lower 
section. The two sections are connected by a spring 
member, which is an integral part of the nut. 

Upon the insertion of a bolt, the spring member, be- 
cause of its elasticity, allows the top section of the nut 
to be extended to engage properly with the threads of the 
bolt. A constant force is thus established which locks 
the nut firmly into position without damage to the 
threads of nut or bolt. Axial thread play is eliminated. 


BOOTS NUTS SAVE UP TO 60 LBS. 
PER PLANE, DEPENDING ON MODEL 


Consider the weight of the Boots all-metal self-locking 
nuts when trying to save all-important weight in de- 
sign. Consider particularly the variety of Boots anchor 
nuts in which the sheet metal construction allows sav- 
ings of 18% to 68%—many valuable pounds per air- 
plane directly and indirectly. 

In addition to the important and substantial we 
saving characteristic, Boots Nuts have another 
standing advantage: they are all-metal, which n 
they may be used over and over again with conti 


self-locking efficiency. Boots Nuts “‘Outlast the Pl 


Write for new catalogue today. 


There’s a BOOTS NUT for every application 


BOOTS 


BOOTS AIRCRAFT NUT CORPORATION 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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eALL THIS TALK about big trans- 
port planes to lug tanks, and cannon, 
boxes and bales and soldiers all over the 
world left us fairly calm, till the other 
day we saw a big color ad by the Wright 
aireraft engine people. 

Until we saw that ad, we took the air 

cargo flurry along with the August heat 
and limeade at the corner drug store. 
Airplanes have been getting bigger and 
bigger by such slow degrees, it was no 
more exciting than watching your wife 
vet fat. 
"We can remember the day, on the 
alder slope at Enterprise, Ore., oyr dad 
came riding up the trail with a news- 
paper, and he said that Back East a 
man had gone up in a flying machine. 
Years passed, and Herbert Munter flew 
one over the county fair at Enterprise. 
Then came the Kaiser and we ourselves 
flew one. When flying machines achieved 
dosed cabins, with windows and floor 
carpets, our blood pressure stayed just 
below normal, as usual. 

But this Wright advertisement has 
stirred us to some speculation about the 
future. The ad shows just the side and 
tail of an enormous flyingboat, with the 
root of one wing in purple shadow, the 
shadow of a gigantic four-blade pro- 
peller, rows of portholes on three decks, 
and a regular harbor tug warping it 
around. Down at the bottom it says 
“Wright aireraft engines power the tou- 
nage of the air.” 

Something has been added. We have 
been listening to high-octane executives 
making speeches from behind black ties 
and microphones and expensive flowers 
for weeks—all about heavy air cargo. 
Then along comes a guy with two jars 
of paint and a brush and puts the idea 
across. To us, anyway. 

We can go on from where the man 
with the paint left off. Up in the control 
rooms of the airplane are a lot of expen- 
sve men in pressed uniforms who 
haven’t seen the inside of a propeller 
hub since 1943. Out in the wings are 
some more fellows in white overalls 
climbing up and down steep hatchways, 
who are looking after the hub situa- 
hon, and the haughty gents upstairs 
don’t even know their names. 

Down near the plimsoll line, where 
water is always running out of spouts, a 
mail clerk has fallen through a chute 
into three miles of air over the Atlantic 
ocean, but the captain hasn’t yet told the 
‘ontrol rooms; it is none of their con- 
cern, 
on will be trunks containing the 
-“W uniforms of comic opera kings 
‘towed in these airplanes. There will be 
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erates full of Tommy Jackanapes’ polo 
ponies. Grand pianos will be checked 
by Australian concert men billed for to- 
night at Carnegie Hall. Now and then 
you will find a bull destined to put 
more blue in the blood of Argentine 
beef society. You will meet men in pin- 
stripe suits and diamond scarf pins 
just going back and forth for a ride 
and a chance to meet a girl whose pappy 
has made good in bath salts. Mr. and 
Mrs. Van Plush will be up in the pent- 
house with the blue tile shower while 
their Rolls Royee rests with 400 bags of 
Russian field peas below. And don’t 
ever doubt it: there will be those ex- 
pensive Oshkosh trunks with the tiny 
trickle of blood running out, for the 
mystery writers to work on. 

As for the accommodations, let your 






imagination go. We hesitate to put any 
limit on the supersubsidized service, 
but we doubt if there will be a swim- 
ming pool. The co-pilot would be sure 
to make a slipping turn and spill it. 
But there will be shuffleboard, quoits 
and a gymnasium where the tired busi- 
nessman can ride an electric horse. There 
might, so help us, even be a “Social 
Director”. There won’t, however, be a 
promenade deck. Not even a matron 
from Bronxville could promenade in a 
300-mi. wind. Nor ean the captain stand 
superbly on his windy bridge and feel 
superior. He will have to pace under 
glass, as it were. Oh yes! There will 
be rats in the bilge. 





“Mr. Maguire Isn't Overlooking Anything in Planning His Cargo Carrying Planesi" 





























JUST REVERSE CHASER 
DIES FOR CLOSE-TO- 
WALL THREADS... 
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Flexibility Keynote In 


New Lightweight Radio Equipment 


FLEXIBILITY is the keynote of de- 
sign in new lightweight radio equipment 
built for aireraft service, the idea being 
to turn out units which may be used in 
a variety of ships and for many dif- 
ferent classes of service. This makes 
economical use of the industry’s pro- 
duction facilities and, by reducing the 
need for special equipment types, 
simultaneously frees engineers for work 
of a strictly military nature. 


Electronic Specialty Company of Los 
Angeles announces two new transmitter 
models designed for small and medium 
size planes. The first unit, Ranger 
Model 204, is a five-tube job operating 
on 3105 and 6210 ke from dry batteries. 
Batteries, are housed in a separate case 
that may be mounted within four or 
five feet of the transmitter unit and 
connected to it by means of a cable. 
The unit has a normal output of 4.5 
watts and weighs 15 lb., 2 oz. The 
second unit, Model 206, operates from a 
ship’s 6 or 12-volt battery through a 
companion power supply providing the 
necessary high plate voltages. It has 
four tubes and delivers 10.5 watts to 
the antenna on 3105 or 6210 ke. The 
transmitter cabinet measures 44 by 54 by 
5 in. and weighs 5 lb., 15 oz. The 
power supply is the same size and is 
connected to the transmitter unit 
through a five foot cable. Combined 
weight of transmitter and power sup- 
ply is 13 lb., 4 oz. 

Operation of each of the new models 
described has been simplified. A front- 
of-panel switch turns filaments on and 
off. The panel also has a plate circuit 
tuning control and a radiation indicator. 
A push-to-talk microphone is standard 
with both models. 


United Cinephone Corporation of 
Torrington, Conn. has introduced Model 
RX portable transceiver for aircraft 
service, with auxiliary use by the Ferry 
Command, Civil Air Patrol, Army 
and Navy and in student training opera- 
Hons of all kinds particularly in mind. 
he transceiver is in a metal case with 
4 carrying strap, weighs 20 lb. and is 
uj by 10 by 6-in. overall. In the trans- 
mit posi‘ion, the unit turns out 10-watts 
of r-£ on 3105 ke., operates from either 
46 or 12 volt storage battery and 
draws no current from the battery in 
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the standby condition. There is a visual 
tuning indicator, two microphone jacks, 
and switching is accompished from the 
microphone by means of a push-to-talk 
button. The cireuit is arranged so that 
any antenna from 10 to 70-feet long 
may be used. In the receive position, 
the transceiver has a frequency range 
of 200 to 400 ke., with a switch for 
3105 ke. reception. Features include 
two-way interphone, sidetone, jacks for 
two sets of headphones, power switch 
paralleled with phone jacks so that 
pulling out a plug turns the receiver off. 
Dry-cell batteries are in a removable 
ease which snaps into place on the unit. 
Receiver sensitivity is 8 microvolts or 
better at 50 milliwatts audio output, 
with a 10-to-1 signal-noise ratio, so the 
receiver performs satisfactorily on 
antennas as short as six feet. 


Needed: Engineering Idea 
Exchange 


Last month, in these pages, we dis- 
cussed some of the changes in the design 
of electronic equipment of all kinds 





Transceiver intended for use as an auxiliary unit for many types of service. 


which are coming to pass as a result of 
the increasing demand for equipment 
specifically constructed to “take it” in 
the air. Manufacturers of component 
parts are anxious to supply items which 
meet exacting aviation requirements 
but appear to be having considerable 
difficulty determining just what many of 
these special requirements are. 
Engineers in one field thoroughly un- 
derstand what can be done with elec- 
tronie equipment but, by and large, 
know little about aviation. Engineers 
in the other field know all about flight 
requirements but, in the main, are some- 
what hazy concerning electronics. They 
get together, it seems to us, too infre- 
quently despite the fact that each has 
much to offer the other. This is a situa- 
tion which should be corrected for the 
mutual good. Electronic engineers 
might more often inquire about some 
of the aircraft equipment design specifi- 
cation requirements now passing through 
their hands, instead of just building to 
specifications without fully appreciating 
the “reason why.” And aireraft engi- 
neers might, with equal profit, loosen 
up with some of their engineering de- 
tails when writing specifications so that 
the boys on the other side of the fence 
can arrive at the endpoints desired by 
straightforward methods of design. 


Tube filaments 
may be conveniently operated from 6 or 12-volt navigation light batteries while the necessary 


high voltages are provided by dry batteries within a portion of the case that snaps on. 
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Airline Outlook Re-appraised 


By SELIG ALTSCHUL 


WIDESPREAD RECOGNITION fi- 
nally prevails that the airlines are to 
survive these uncertain times. If any- 
thing, the indications multiply that the 
air carriers will soon be conducting a 
volume of operations far greater than 
that enjoyed in pre-war commercial serv- 
ice. 

It will be recalled that earlier this 
year, when the outlook for the industry 
was a dismal one, this column stated: 
“. . . When everything appears to be at 
its darkest, a turning point may soon be 
at hand. The discerning may find rays 
of encouragement to bolster sagging 
morale.” (AviaTION, May, 1942). At 
that time, the industry was contending 
with one misfortune after another. First, 
there was the CAB action ordering re- 
dueed and retroactive mail compensation 
for American Airlines. Shortly there- 
after, reduction in commercial service 
and the confusion that followed in the 
wake of gearing the airlines more di- 
rectly to the war effort, confounded 
many observers. As a result, airline 
equities reached their lowest levels in 
recent years. 

Since that time, airline stocks have 
experienced a rebound of at least 50 
percent from their lows of 1942 to the 
recent high marks. This was tangible 
recognition accorded the basic soundness 
of the industry’s position. Table I and 
the accompanying graph show the net 
worth or total equity for the five princi- 
pal airlines along with market valua- 
tions as of July 31, 1942 and at the 
peaks of 1941. It is evident that cur- 
rent market prices, in all cases, exceed 
net equity values, which is not unusual 
for “growth” companies. The dominant 
note, however, is the all-important earn- 
ing power—which in the long run will 
build both real assets and market values. 
It is true that fears have already been 
expressed as to how the industry is to 
meet its tremendous post-war capital 
requirements and the effect such finane- 
ing will have on present equities. This 
apprehension may be a little premature 








TABLE II—BARRON'S STOCK AVERAGES 
Air 
Aircraft Transport 50 Stocks 

July 31, 1942....... 27.90 19.34 59 
July 24, 1942.....,. 27.70 18.12 60 
Jely 17, 1942....... 28.15 19.09 61 
July 10, 1942....... 28.42 19.09 61 

= 26.62 17.50 59 
Avgust 1, 1941..... 38.23 20.16 7 
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and is deserving of a separate discus- 
sion. 
The strong underlying currents of the 


times did not receive universal atten- 
tion. The country’s leading statistical 


service in its May 15 bulletin stated: 
“Air transport prospects still unfavor- 
able, stocks lack appeal.” This premise 
has since been re-affirmed by this organi- 
zation in its July 20 bulletin. There 
were others who were whip-sawed in 
the cross-currents of trends and in their 
proper appraisal. One of the nation’s 
largest investment trusts — Massachu- 
setts Investors Trust—during the second 
quarter, sold 12,000 shares of American 
Airlines at depressed prices, presum- 
ably because of the CAB decision and 
other factors. 

The recent attendant fears surround- 
ing the shifting tides of the air trans- 
port industry may be attributed to arti- 
ficially stimulated conditions. Much of 
this could have well been avoided. For 
example, instead of “seizing the air- 
lines,” as some reports had it, the Army 






tract, a tremendous undertaking jn 
speeding transportation on all world 
fronts. The domestic airlines, for the 
duration at least, will now become jn. 
ternational carriers. Routes will be 
strengthened and extended, carrying per- 
sonnel, materiel and mail throughout 
both hemispheres. In this process, the 
industry will experience a_ substantial 
expansion in operations at government 
expense, turn a profit and maintain its 
independence of management. 

The most artificial of all disturbances 
was introduced by the CAB’s economic 
regulation of the industry as expressed 

(Turn to page 301) 





TABLE I—NET EQUITY 
AND MARKET VALUATIONS 


Five Major Airlines 


Net Market Market 
Equity Valuation Valuation 
Dec. 31, July 31, High Mark 
1941 1942 —194! 
American Airlines $10,300,644(a) $21,269,376 $33,625,608 
Eastern Airlines 10,707,244 14,902,756 19,488,222 
Northwest Airlines 1,898,329(b) 2,437,295 3,288,880 
Transcontinenta! 
& Western Air 8,232.826 9,743,465 16,397,540 
14,348,533 18,005,412 25,695,224 


United Air Lines 


Notes: (a) After deducting $5,100,000 for preferred stock 

















































































has now given the industry, under con- (b) As of June 30, 1941 
35 
NET EQUITY AND MARKET VALUATIONS 
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16,397,540 


hoes Again, AMERICAN CHAIN & CABLE COMPANY, Inc. 
ARE FIRST TO CRACK A TOUGH PROBLEM FOR YOU 


Now, it is the TRU-LOC “QUICKIE.” 

This is the strong device of minimum practical dimensions 
for use as the “break joint” on controls where such a feature is 
an advantage. 

For example, with TRU-LOC “QUICKIES” installed, wings of cer- 
tain craft are removed—and replaced—without re-reeving con- 
trols in wings or fuselage. 

Controls of other parts that may need removal can be handled 
the same way—at a great saving of time and material. 

Aircraft engineers have been studying such problems as those. 
In fact we acknowledge the ready and helpful cooperation of 


many of you in perfecting TRU-LOC “QUICKIES”—simple, instantly 4 
copy of this New folde 


; Contains complete dimensional 
breaking strength of the cable. dese ak al cee of ae 


*"QUICKIES”’ for aircraft con- 
trols. Well illustrated. 





operative, of minimum weight and certain to hold beyond the 


Write for whatever additional information you desire. 
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AUTOMOTIVE AND AIRCRAFT DIVISION 


Dept. QT, 6-235, General Motors Building, Detroit 
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PEDAL PUSHING TO ALTITUDE... 


© Keynote to air mastery — high-altitude 
flying — forces the stratosphere pilot to pre- 
pare by breathing pure oxygen while riding 
a stationary bike, to avert the ‘‘bends.” 
Thus have pilots of Republic Aviation’s 
P-47 Thunderbolt become pedal-pushers 
and the world’s highest fliers. Republic 
Aviation Corp., Farmingdale, L. I., N. Y. 
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BRITISH 


NIGHT GUARDIANS 


Boulton Paul “Defiants” take heavy toll 
of German night-raiding bombers. 












NO SINGLE TYPE of aireraft has 
made a more spectacular appearance in 
this war than did the Boulton Paul 
Defiant. In May of 1940 when Allied 
troops were being bombed and machine- 
gunned on the Dunkirk beach, a squad- 
ron of these ships roared over the 
Channel for its first battle appearance. 
The squadron accounted for 37 German 
planes in this initial action, returning 
to its base without a single casualty. 

The Defiants had made _ themselves 
world news in a few hours; but they 
have continued after Dunkirk, to play a 
vital part in winning the battle of 
Britain. Today they are utilized mainly 
to sweep the night skies in search of 
raiders, and have been responsible for 
a large number of Luftwaffe’s bombers 
failing to return to Germany. In one 
night raid, for example, Defiants over 
London accounted for four Heinkels and 
one Dornier. On another night Defiants 
accounted for eight of the raiders, and 
on a third, during extensive German in- 
cursions over. Britain, three of the total 
brought down were accounted for by 
Defiants. Men from the Dominions, Po- 
land and Czechoslovakia are now num- 
bered among the Boulton Paul Defiants 
crews. 

The designers who produced the De- 
fiant had many problems to overcome. 
The plane met a need for a two-seat 
craft heavier than the single-seat type 
fighter but comparable in performance, 
particularly in maneuverability, and 
with mobile guns mounted on a power- 

(Turn to page 297) 
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Power plant of the 
“Defiant is a_ Rolls- 
Royce Merlin Ill, de- 
veloping 1,030 b.hp., at 
3,000 rpm., at 16,500 #t., 
using a constant speed, 
three-bladed _ propeller 
of 11 ft. 6 in. diameter. 
Note the oil radiator 
below the engine nacelle, 
which also serves as 
carburetor air intake. 
Placing the pilot's cock- 
pit well forward gives 
better-than-usual visibil- 
ity for take-offs, land- 
ings. 








LEFT: The four-gun rear turret of the ''Defiant" 
is a self-contained unit which can be removed 
bodily from the plane for service or repair. 
The hydraulic system supplying the power is 
an integral part of the turret and has no con- 
nection with other hydraulic systems operating 
the retractable landing gear and flaps. 


RIGHT: The Boulton-Paul ‘Defiant’, which won 
its spurs at Dunkirk, has proved particularly 
effective as a night fighter over Britain. Un- 
usual use of retractable fairing help give it 
high performance and maneuverability for a 
craft of its size and weight. 

























































FEATURES 


.. Simple Design . . . Heavy Duty . . 
Greater Radial and Thrust Load Carry- 
ing Capacity . . . Large Spindle . . 
Small Head. . . Short Overhang .. . 
Locking Feature for Redressing Point 
without Disassembling Oil Seal 
Lubricant Retainer . . . Compensation 
for Expansion of Metal. 


In your own plant—under your own production conditions— 
mount a MOTOR TOOL LIVE CENTER firmly against the work 


on your milling machine or lathe or grinder. 


Start it spinning. Keep it going all day—all night—all week— 
all month. You'll find it won't heat up or burn out. Neither will 


the work, no matter what the material. Here’s why. 


Unlike dead centers, MOTOR TOOL LIVE CENTERS revolve 
with the work on both ball and roller bearings. In addition 
they are lubricated. FRICTION, the cause of burning out, is 
reduced to a negligible factor. 


Aircraft, Army and Navy engineers, as well as those in private 
industry, have been quick to realize the greater economy of 
MOTOR TOOL LIVE CENTERS. With proper care they will last 


for a lifetime of continuous, care-free service. 
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AL CUTTING TOOLS 


CORTLAND AVENVE 


AL WARNTRCIURING £1. 


» DETROIT, MICHIGAN 


Make it a Rule 
to Call Motor Tool 
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British Glider Training 


Although England, like the United 
States, was late in establishing the 
glider as an integral part of the war 
machine, her Airborne Division training 
program is reported making unusual 
progress. 

One factor behind this progress is 
said to be the widespread use of the 
Hotspur II glider, now being produced 
in quantity by General Aireraft Ltd., 
since the training and operational craft 
are basically the same. About the only 
change made to convert it to a training 
eraft was an alteration in the cockpit 
canopy. 

An interesting feature is the Hot- 
spur’s landing gear, a combination of 
twin wheels and the familiar skid. Stu- 
dents learn to land on the wheels as 
though the craft had tricyele landing 
gear but, since their are no brakes, the 
nose is tilted down to stop the roll. Al- 
though the glider thus appears to be 
“rooting” its nose into the ground the 
skid prevents damage. The wheels can 
be jettisoned in event of a landing in 
rough territory. Split flaps help cut 
down the landing speed. 

Although details on the Hotspur’s 
capacity are restricted, it is apparent 
that a large cargo—either personnel or 
euipment—can be moved, for it has a 
wing span of 45 ft. 103 in., and a 
length of 39 ft., 83 in. It is interesting 
to note that there are two entrances, one 
on the right side just forward of the 
mid-wing and one just aft of the wing 
on the left side. 

Under the British Airborne troop 
training program, all glider pilots are 
selected from the Army, with most of 
the men being corporals and sergeants, 


Shown here is one of the first photographs, together with three-view 
silhouettes of the “Hotspur II," one of the outstanding pieces of equip- 
ment used in training pilots tor England's Airborne Division. With a 
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but with some commissioned officers, all 
of whom have volunteered for the serv- 
ice. First flight training is given in 
power planes at an RAF flying train- 
ing school, the course being almost iden- 
tical to that for RAF pilots except for 
greater emphasis on precision and dead 
stick landings. 

Students are then transferred to a 
glider school and immediately start on 
towed flights. Cast-offs from the tow 
plane are made at varying altitudes 
and different approaches are made to 


the field, including one in which the 
student dives steeply to gain speed, then 
hedge hops—sometimes out of sight of 
the landing area—to a landing on the 
field. Finally, formation flying, both on 
tow and in the glide, are learned before 
the students are sent to a glider opera- 
tional training unit which leads to mem- 
bership in the Airborne Division. 


The Taylorctétt TG-6 training glider converted from a tandem power training plane. 
ne 


% 


Taylortraft Glider Conversion 


The Tavloreraft glider to be used in 
the AAF’s glider training program is 
an ingenious adaptation of the Taylor- 
eraft tandem trainer power. The glider 
is of basically the same construction as 
the tandem trainer except that an addi- 
tional pilot’s seat has been installed in 
place of the engine, making it a three- 
place glider and allowing one instructor 
to teach two students at the same time. 
The fuselage has been altered and 


TOWARD A SECOND FRONT 


lengthened forward of the original 
cabin and enclosed above the gunwale 
for the forward section with transparent 
pyralin. The landing gear has been 
shortened and a special wooded skid in- 
stalled beneath the nose to facilitate 
landings. The fin was redesigned, but 
the wings are the same as the trainer’s 
except that spoilers have been added to 
reduce landing runs where necessary. 
Weight has been reduced throughout by 
disearding instruments and fittings not 
essential to the eraft as a glider. 














wing span of more than 45 #t., the “Hotspur” appears to have a large 
capacity for either troops or equipment and the training model is 
almost identical to the operational model now in quantity production. 
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Cuancine into the camouflaging 
browns, blues and greens of the U. S. 
Army Air Forces, many of Braniff 
Douglas DC-3s now fly vital materials 
. .. to speed the Nation’s war effort. 
The balance of the Braniff fleet still 
carries on the regular passenger, mail 
and express service. 


For more than 8 years, Braniff has 
used Texaco Aircraft Engine Oil ex- 
clusively. 


Using Texaco, Braniff enjoys clean 
engines, free rings, Jong service life, 
maximum fuel economy. 


Braniff’s preference for Texaco is 
reflected by the entire industry, as: 






HELP WIN THE 
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More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


The outstanding performance that has 
made Texaco FIRST with the airlines 
has made it FIRST in the fields listed 
in the panel. 


Texaco users enjoy many benefits 
that can be yours. A Texaco Aviation 
Engineer will gladly cooperate in the 
selection of Texaco Aviation Prod- 
ucts, available at leading airports inthe 
48 States. Phone the nearest Texaco 
distributing point, or write: The Texas 
Company, Aviation Division, 135 E. 
42nd Street, New "& 

York, N. Y. _ Care for your Car 
| foryour Country | 
BS al 


TURNING. 





BRANIFF DOUGLAS DC-3 overhead, show- 
ing “V’' for Victory marking. On the ground, 
a similar Braniff ship converted to cargo 
carrying for the War Department. 











THEY PREFER TEXACO 


%& More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


*% More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


% More Diesel horsepower on 
streamlined trains in the U. S. is lu- 
bricated with Texaco than with all 
other brands combined. 


% More locomotives and cars in the 
U. S. are lubricated with Texaco than 
with any other brand. 


¥%& More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 
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Tune in the TEXACO STAR THEATRE 
~ every Sunday night—CBS 


q 
4 








PROMPTLY 


AVIATION, September, | 942 




































and 
with 











MAINTENANCE 
At CONTINENTAL 


Continental operates one of the oldest and most mountainous 


routes in the country. With forty-five daily landings on airports 


ranging from 665 feet to 6,874 feet in elevation, frequently under 


severe dust conditions, maintenance might be a real operating 


problem. The new overhaul base at Denver is well equipped to 


more than handle the job with ease. 


By STANLEY R. SHATTO 


Vice President in charge of Maintenance and Engineering, and 


L. WETTENGE a Continental Air Lines. 


IN JULY, 1937, the maintenance de- 
partment of Continental Air Lines con- 
sisted of ten men who performed only 
routine checks and servicing. Until July, 
1941, all overhaul work was sent to the 
Cheyenne base of United Air Lines. 
Now Continental has nine men per 
airplane in its maintenance department, 


FIG. 1. Four Lockheed "Lodestars"’ are shown in Continentals new Denver 
base. Both incandescent and fluorescent ceiling lighting are used. A 
portable engine run-in stand is seen in the foreground. FIG. 2. Weigh- 
ing in a Lockheed “Lodestar" in the Continental hangar. Fairbanks 
and Morse 10,000 Ib. scales are used for the landing gear and the 
tail scale is 2,500 /b. capacity. FIG. 3. Shown in the propeller over- 


and for its size, one of the most com- 
pletely equipped overhaul bases in the 
country. 

In April, 1941, Continental moved 
into the new combination office build- 
ing and hangar jointly occupied by 
Continental and United Air Lines and 
which was built by the City and County 




















of Denver at a cost of $300,000. By July 
lst the maintenance department was 
fully equipped and ready to perform 
any and all overhaul and servicing of 
CAL’s equipment. The new building is 
of steel-reinforced concrete and is com- 
pletely fireproofed. There are 10,000 
square feet of office space available, 
5,750 sq. ft. of which Continental oe- 
cupies. 5,500 of the 10,400 sq. ft. of 
shop space has been allotted to CAL. 
This building is heated by two oil-burn- 
ing furnaces and circulating hot water. 
The heat in the hangar is cireulated by 
power fans forcing the air through hot 
water radiators located overhead. The 
shops are lighted with the latest type 
fluorescent lights. In the hangar there 
are alternate fluorescent and incandes- 
cent lights. This system provides the 
most efficient lighting available. In ad- 
dition to being fireproofed, the hangar 
has an automatic sprinkler system. The 
hangar doors are 25 ft. high and open 
to a width of 210 ft. These doors are 
electrically operated and have an added 
safety feature in the hollow brine-filled 


haul shop is a test and alignment stand, in the foreground; propeller 
governor testing apparatus, at the left; an assembly stand, ct the 
right; and a grinding and buffing room, in the background. FIG. 4. A 
close-up of the propeller governor test equipment shown at the left 
in Fig. 3. Note the pressure cut-out test equipment made from a 
small uydraulic jack unit. 
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“CATERPILLAR” AND MUEHLHAUSEN SPRINGS 


Can Take It! |: 


On the job 24 hours every day —“Caterpillar” built tractors are 
making minutes out of hours on hundreds of war jobs—uproot- 
ing huge stumps, plowing through mud, shoving boulders and 
earth, and then a stretch of “easy going” on dry ground. 


Such service demands instant, accurate governor control of bo 

engine speeds. Sealed within the governor unit, shown at lower 
left, is one of the many springs Muehlhausen makes for “Cater- 
pillar.” It is accurate to a fraction of an ounce, capable of with- 
standing heat and corrosion. Upon its performance depends the 
rapidity with which the “Caterpillar” engine responds to suddenly 
applied loads, and the careful regulation under varying loads. 
This precision and dependability are the results of close collabo- 
ration between Muehlhausen and customer engineers. 


Muehlhausen can do the same for you, with springs of every 
type — compression, extension, torsion or flat — hot or cold 
formed. For quick action, wire or write today! MUEHLHAUSEN 
SPRING CORPORATION, 740 Michigan Ave., Logansport, Indiana. 
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tracks. The brine is heated and cireu- 
lated through the tracks, in the winter. 
This prevents ice formation and sticking 
of docrs. 

The shops are placed on two sides of 
the hangar in an L-shaped formation. 
The engine and -accessory overhaul, 
propeller overhaul, log office, purchas- 
ing department, stores department, sheet 
metal shop, instrument shops and Link 
Trainer office all open on the hangar 
floor. Directly to the north of the build- 
ing proper is a small building con- 
structed of cinder blocks which houses 
the radio overhaul, the carpenter shop 
and “dead” storeroom. 


Engine Overhaul 


The arrangement of the shops was 
designed to be the most compact pos- 
sible for efficient work. The engine over- 
haul shop work comprises the tear down, 
overhaul and test of the Pratt and 
Whitney S1C3G engines and accessories. 
In the tear down and clean up room are 
to be found two tanks of cleaning solu- 
tion equipped with windlass for lifting 
parts. The fumes from these cleaning 
solutions are dissipated by means of a 
large blower. Also in this room is a paint 
spray booth and plating facilities for 
copper and tin for plating different 
parts, such as center main bearing 
shoes, impeller shafts, oil pressure pipes 
and knuckle pins. The piston ring lap- 


FIG. 5. This piston ring lapping jig, designed and constructed by Con- 
tinental personnel, is air driven with stroke counter and automatic 
cut-off switch. FIG. 6. Link rod boring fixture designed by Con- 
tinental maintenance men is shown here with a master rod mounted for 
boring of a piston pin bushing. FIG. 7. Copper and tin plating equip- 


ping device, operated by compressed 
air, incorporates a Veeder Roof Counter 
and automatic shut off valve and was 
manufactured by Continental personnel. 
Also interesting is the carburetor flow 
test bench. Here is determined the flow 
ot gasoline through the carburetor sim- 
ulating actual conditions experienced in 
flight. Next to this is the accessory test 
bench built entirely by Continental per- 
sonnel. Generators, control boxes, start- 
ers, vacuum pumps, hydraulic pumps, 
and fuel pumps are among the acces- 
sories tested here. For example, the 
vacuum pump is checked for suction, 
exhaust pressure, temperature rise, flow 
of air and oil consumption and all un- 
der conditions similar to those experi- 
enced while in actual operation. The 
flow meters and manometers are used to 
accurately check the operation of all 
pumps. The starter test device registers 
the amperage required to obtain 550 ft.- 
lb. which is recorded through a hydrau- 
lie arrangement. Incorporated in this 
bench is the magneto test which gives 
magnetos a thorough testing, simulating 
spark plug gap through a variable spark 
plug gap arrangement. The accessory 
drives are controlled by a “Vari-Drive”’ 
motor hookup. The “Vari-Drive” will 
run at various speeds as required for 
testing the different accessories, cover- 
ing a range of from 900 to 4200 rpm. 

One of the largest pieces of equip- 





ment in the shop is the Magnaflux ma- 
chine. All steel parts must undergo 
Magnaflux inspection at time of over- 
haul. Other pieces of equipment are the 
arbor press, used for installation of 
knuckle pins, reduction of gear pinion 
shafts, bearings, ete.; a deluxe assembly 
stand for assembly of crankshafts; valve 
grinding machine equipped with dial 
seat indicator; and latest type drill 
press. There is a spark plug test set de- 
signed to determine if the spark plugs 
are in satisfactory operating condition. 
It consists of a high voltage transformer 
with necessary resistors, condensors and 
indicating lights arranged in an elec- 
trical bridge cireuit. For lifting, the 
shop is supplied with two Monorails and 
hoisting devices. One of the hoists is 
electrically driven and is of one-half 
ton capacity. The other, of the same 
capacity, is manually operated. The 
Monorails are of 20 ft. length and pro- 
vide adequate coverage. Two lathes, one 
15 in. and one 17 in. complete the 
larger items in this well equipped en- 
gine overhaul shop. 


ment in the engine shop for plating knuckle pins, impeller shaft splines, 
center main bearing shoes, etc. FIG. 8. Equipment for testing and 
calibrating tachometers includes o variable speed motor, gear box, 
and Strobotac for checking calibrations. The Strobotac can measure 
speed accuracy to 1 rpm. 





























SUPERCHARGER CONTROLS 


ALTIMETERS 
ee ae.. AUTOMATIC PILOTS 
AIRSPEED INDICATORS 
VERTICAL SPEED INDICATORS 
\NIFOLD PRESSURE : 
IGAUGES 





GASOLINE SUPPLY 
CONTROLS 


OXYGEN REGULATORS FOR 
SUB-STRATOS PHE RE FLYING 


OIL COOLER RELIEF VALVES 
INTERCOOLERS 
ENGINE THERMOSTATS 
OIL COQLERS 
PRESTONE COOLERS 


---for Cooling,Cooling Control 
and Control Instruments. 


HYDRON thin-wall hydraulically-formed metallic bellows are 
used in all types of temperature and pressure control devices for 
aircraft engine cooling systems, carburetors and superchargers. 


HYDRON thin-wall extruded tubing is used in prestone radiators, 
oil coolers, inter-coolers, and after-coolers, for liquid-cooled and 


air-cooled motors. 
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Propeller Overhaul 


With the overhaul time set up on the 
hydromatic propellers to coincide with 
the overhaul of the P & W S1C3G en- 
gines, there is a propeller overhaul shop 
housing complete facilities for the over- 
haul and test of propellers, propeller 
governors and feathering switches. At 
the time of removal from aircraft for 
overhaul, the propeller assembly is dis- 
assembled in the propeller shop and all 
parts washed in the wash-up booth pro- 
vided for that purpose. The blades are 
then ground in the special section of the 
shop which is a separate room for grind- 
ing and polishing the blades. In this 
room is installed a specially designed 
blower and duct arrangement to remove 
the dust particles occurring in the 
process of grinding and polishing the 
blades. As the blade is ground, it is 
checked with the micrometers and cali- 
pers to insure absolute accuracy of such 
process. The biggest job in the overhaul 
of blades is this grinding and profiling 
process. Upon completion of the grind- 
ing and polishing work, the blades are 
inspected and balanced on the balancing 
ways in a special hub. By this means 
the blades can be balanced prior to as- 
sembly and thus avoid having to assem- 
ble the prop complete and then disas- 
semble in the event of improper balance. 
After the blades have been balanced, be- 
fore assembly of propeller is made, the 
complete hub assembly is Magnaflux in- 
spected and checked after which the 
assembly of the prop is made. The as- 
sembled propeller is then placed on the 
test bench to test the operation of the 
propeller, simulating actual conditions 
in flight. The distributing piston can be 
accurately checked for proper operation 
as well as checking for blade operation 
and for leaks. A propeller governor test 
stand is provided as well as a test stand 
for hydraulically operated pressure 
feathering switches. For lifting the com- 
ponent parts of the propeller assembly, 
the shop is provided with a one-half ton 
electrically operated hoist and approxi- 
mately 25 ft. Monorail which runs the 
length of the shop. In addition to this 
equipment, the shop is adequately 


FIG. 9. A small Scorsby stand is used for testing and calibrating di- 
FIG. 10. Continental per- 
sonne! constructed this accessory test bench for checking generators, 


rectional gyros and artificial horizons. 


earry out the work involved in over- 
hauling a propeller assembly. 


Instrument Checks 


To fulfill Civil Aeronautics Admin- 
istration requireménts in checking all 
flight instruments, Continental has es- 
tablished an instrument overhaul shop 
in which is housed the necessary equip- 
ment and material to check, calibrate, 
and overhaul these instruments. The 
shop itself, approximately 24x15 ft., is 
air-conditioned and well-lighted. One 
piece of equipment in the shop is the 
Strobotae. This instrument is capable 
of measuring speed accuracy to 1 rpm. 
and is used for calibrating tachometers 
and also as a check against the speed of 
the directional gyro and artificial hori- 
zon rotors. which turn approximately 11,- 
000 rpm: per minute. The Scorsby oscil- 
lating table is used to check directional 
gyros “for drift and gives very much the 
same effect as is experienced on a ship 
in flight in rough air. Along one wall of 
the instrument shop are large metal 
cabinets in which are kept the various 
parts and smaller tools used in the re- 
pair of the different instruments. In 
one cabinet there are small glass con- 
tainers in which are kept at least 1500 
different tiny parts such as screws, 
washers, ete. In addition to all this 
equipment, the shop is provided with a 
complete set of Sperry jigs and fixtures 
for balancing and calibrating different 
component parts of the gyros and hori- 
zons. 

Functioning as a part of the mainte- 
nance department and housed in an- 
other building is the radio overhaul shop. 
Spare parts and supplies are stored 
here as well as all repair and overhaul 
work. A prototype of Continental’s air- 
craft installations is located in a shielded 
test room so any unit of radio equip- 
ment can be tested under conditions 
duplicating those encountered in flight. 


Smaller Bases 


Maintenance service at Continental 
stations is, naturally, determined by the 
size and location of the station. The sta- 
tions have been classified according to 





equipped with the necessary tools to 





the operations they are equipped to per- 
form, as: A, B, C, and D. The Class A 
station is the Denver base where all over- 
haul work is done, Class B stations are 
the two terminal stations, E] Paso and 
Tulsa. This class of station is equipped 
and manned to handle any routine or 


periodic inspection required and minor: 


repairs such as changing cylinders, re- 
pairing sheet metal, changing engine, 
accessories, instruments, ete. Class C 
stations are Albuquerque, Hobbs, Gar- 
den City and Pueblo and are equipped 
for minor repair work as changing spark 
plugs, fixing..tires, répiirting cowl flaps, 
replacing broken windshields, ete. Class 
D stations (all others) are equipped to 
change a wheel and tire, having on hand 
a spare landing wheel, tube and tire. 

Each station is equipped with a parts 
kit containing materials and in identical 
form as all stations in its class. All 
cabinets are designed and constructed 
to facilitate the use of equipment in the 
most practical amount of space with ac- 
cessibility and storage predominant in 
its planning. 

Each class station has its standardized 
class of cabinet, depending on ma- 
terials needed for the maintenance work 
performed there. Line service on CAL 
is on a 24 hr. basis with all overhaul 
work being done by day crews. 

Many of the test benches used by 
Continental have been constructed by 
CAL personnel with an eye to prac- 
ticability for use. Among these is the 
accessory test bench planned and built 
by Earl Peters, Ray Johnson and Lester 
Bickel — all Continental maintenance 
personnel. A rod-boring machine was 
designed and constructed by Earl Peters. 
The piston ring lapping machine was 
constructed by Ray Johnson and Earl 
Peters. 

(Turn to page 283) 


control boxes, hydraulic pumps, fuel pumps, starters, vacuum pumps, 
etc. A quickly detachable adaptor for the various accessories is avail- 
able for the variable speed motor. 
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Portable X-ray Unit 
Speeds Field Maintenance 


TOM TRIPLETT of the Triplett and 
Barton Laboratories at Lockheed Air- 
eraft Corporation has designed a port- 
able X-ray unit which will go a long 
way toward facilitating the task of 
maintenance and servicing of aircraft in 
the field. This X-ray laboratory, mount- 
ed on a trailer, now being made avail- 
able to the Army Air Forces in all 
theatres of operation makes it possible 
for ground crews to make a complete 
diagnosis of possible structural weak- 
nesses within fifteen minutes after the 
plane has landed. This diagnosis deter- 
mines whether the plane must be 
grounded for repairs due to faults 
which are not visible to the eye, or 


whether it is in condition to continue in 
action. 

Saving the time that would be re 
quired to take the possibly injured parts 
off the airplane for X-ray in the labora 
tory, this portable trailer rolls right up 
to the plane on the field and does the 
whole job in a few minutes. If a pro- 
peller or landing gear assembly is found 
to have suffered a hidden crack that 
would make it unsafe to fly before re 
pair, the plane is grounded until 
repairs can be made. 

X-ray exposures are taken right 
the field in a matter of one to two min- 
utes, and the operator then enters the 
dark room within the trailer to develop 


Tom Triplett shows how the portable X-ray 
unit can photograph the propeller of a Lock 
heed "Hudson" right on the field. Note the 
fully rotating yoke and hydraulically operated 
hoist. 


his negatives. Twelve minutes later diag- 
nosis can be made as to acceptability 
or rejectability of the suspected part, 

The unit is completely self-contained 
with power supplied by the towing 
truck and weighs 4,000 lb. It is 13 ft, 
4 in. long, 5 ft. 10 in. high and 5 ft. 2 im, 
wide. It is built to travel at normal 
eround cruising speed of about 45 mph, 
and can go over rough country when 
dual wheels are used. Wheels are re 
moved when the unit is installed in the 
hangar for routine work, but only 16 
min. are required to get it ready for a 
dash into the field. 

The unit is equipped with a 360-deg, 
rotating action yoke with boom and 
mechanism having a 16-in. stroke and a 
6 ft. up and down motion to enable it to 
reach all vital parts of an airplane with- 
out dismantling. The hoist is fully hy- 
draulic. Control of the X-ray machine 
is automatic, and is operated by one 
man. The operator merely turns the ma- 
chine on for the set exposure, and it 
automatically turns itself off at the end 
of the designated time. X-ray plates 
may be taken up to 14x17 in. in dimen- 
sion. 

The time saving features of this ap- 
paratus are important to military oper- 
ations. Getting a plane, home from ac- 
tion, back into the fight in the shortest 
possible time may mean the difference 


between victory and defeat. 


LEFT: The trailer carries its own dark room and developing tanks for developing the X-ray 
negatives. This saves many hours’ time in detecting parts’ flaws right on the field of action. 
BELOW: The portable X-ray trailer, shown near a Lockheed “Lightning,” can travel sately at 
45 mph. and over rough ground with dual wheels. The compactness of the unit is noteworthy. 
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Any spot—on any aviation field — any- 
where—can now get air cooling. Exactly 
the kind of air cooling that Aviation needs! 
And get it easily and quickly — where it’s 
needed ... when it’s needed. 


A Lightweight Unit—Highly Portable— 
Compact—Completely Self-Contained 
—Ample Cooling Capacity and Great 
Flexibility for Widest Variety of Uses 


This versatile cooling unit is particularly 
efficient for space-cooling plane cabins; or 
for spot-cooling where ground crew men 
service planes on the field, or make repairs 
inside hangars or shops. It serves equally 
well for cooling airport sick-bays, lunch- 
rooms, or for canvas-covered marquees, 
and countless other uses. 

Specifically developed for Aviation by 
Waukesha Engineers who pioneered and 
still lead the field in designing, engineer- 
ing and building cooling equipment for 
railway passenger cars, buses and trucks. 





Refrigeration Division 
WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 


LARGEST BUILDERS OF MOBILE ENGINE-DRIVEN 
REFRIGERATION AND GENERATOR EQUIPMENT 








for Detailed Description ... 
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Spot Cooling in Repair Shops Gives 


Cabin Space in Planes Kept Cool 
Even Under Torrid Skies 


Field Servicing Operations are 
Carried Out in Cool Comfort 


Greater Worker Efficiency 


First Aid Rooms are Cooled 
for Health and Comfort 
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Lunch Rooms, too, are Kept 


WAUKESHA ’* PORTABL 
AIR COOLING UNIT... for ¢ 
Wide Variety of Aviation Uses 


Specifically developed for Aviation, the 
Waukesha Air Cooling Unit has a portable 
unit cooler element connected by flexible 
lines to the gasoline engine-driven refrigera- 
tion element which is mounted on a wheeled 


chassis. 


THE REFRIGERATION ELEMENT combines com- 
pactness with exceptional capacity. Its four- 
cylinder Waukesha Engine burns either 
ordinary or aviation gasoline with equal 
facility. The engine is direct connected with 
a rotary refrigerant compressor in combi- 
nation with a condenser, the fuel supply, 
and an electric generator. All are mounted 
on a wheeled chassis—and a 15-ft. flexible 
refrigerant line (Resistoflex), and an elec- 
tric cable connect the entire refrigeration 
element assembly to the Portable Unit 
Cooler Element. 


THE PORTABLE UNIT COOLER ELEMENT consists 
of an electric motor-driven fan and cooling 
coil. Current to operate the fan is furnished 


by the generator through cable connecting 
with the Refrigeration Element. 


AMPLE COOLING CAPACITY— At 100° F. ambien 
temperature, the Waukesha Portable Air 
Cooling Unit will supply 1000 c.f.m. of air 
at 67° F.—reducing its temperature 33 de. 
grees as it leaves the face of the Unit Cooler 
Element. 


UNIVERSAL COOLING — The remarkable flei- 
bility of the Waukesha unit permits its use | 
for either duct or direct cooling. Cooling 
of large spaces is practical by using a battery 
of several units. For semi-permanent loca 
tions the unit is available with Automatic 
Thermostatic Control—to stop, start, and 
change speed in response to load require- 
ments. 


INFINITE VARIETY OF USES—Obviously only 1 
very few of the many aviation uses for the 
Waukesha Portable Air Cooling Unit canbe 
listed here. Consult Waukesha Engineers on 
your cooling needs. No obligation. 


Refrigeration Division 
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WAUKESHA, WISCONSIN 


LARGEST BUILDERS OF MOBILE ENGINE-DRIVEN 
REFRIGERATION AND GENERATOR EQUIPMEN 
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Typical of practical ideas submitted to 
United Air Lines Employees’ Suggestion Con- 
ference was the insulation tester, developed 
by W. N. Lambert, foreman of the company's 
New York radio-electric shop. His tester, 
shown in operation, made possible operations 
on the basis of improved sensitivity rather 
than the application of extremely high voltage. 


WORTHWHILE IDEAS, always valu- 
able, have become more precious than 
ever before under the stress and strain 
of the greatest competition in all his- 
tory—the productive competition of 
World War II. 

Never have such things as productive 
speed and efficiency meant quite so 
much to the nation and the world—and 
never have ideas which will contribute 
to those two things been quite so wel- 
come. 

The air transportation industry, occu- 
pying a vital place in both war produc- 
fion and military transport, is working 
energetically to stimulate clear, con- 


_ Structive thinking along lines which not 


only will aid the present war drive but 
Which may prove important to the 
large-scale development of scheduled 
flying after the war. 

A large part of air transport’s past 
progress and rapid growth can be at- 
tributed to individual enterprise and 
imgepuity. A comparative youth among 
much older, established institutions, the 
industry long has recognized the value 
of ideas, whether they came from men 
m the executive offices or men in the 
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UNITED'S 
SUGGESTION 
CONFERENCE 


New “wrinkles” and stressing war- 
time necessity increase effective- 
ness of nation-wide employees’ idea 


plan. 


By FRED A. DENZ, Manager 


United Air Lines Employees’ Suggestion Conference 


shops, in dispatch offices, in the pilot 
compartments of airliners, in reserva- 
tions offices or in any other place at 
stations along the lines. The current 
call for more and better ideas, therefore, 
is an acceleration along better organized 
lines of something which has been the 
order for many years. 

Recently United Air Lines’ Em- 
ployees’ Suggestion Conference sent 
letters to other firms having suggestion 
plans, inviting them to join in forming 
an association for the interchange of 
ideas which might improve the opera- 
tion of such plans and be of particu- 
lar benefit to the war drive. That ac- 
tion can be taken as an indication of air 
transportation’s interest in constructive 
ideas from employees and of the man- 
ner in which an airline is moving to 
stimulate organized suggestion activi- 
ties. Responses received from firms in 
a wide variety of industrial fields have 
been gratifying. 

United Air Lines has had an organ- 
ized suggestion plan in operation for 


The wooden platform facilities shown on the 
truck were suggested by two UAL mechanics, 
William Weiss and Marion Logan of the Port- 
land station, for cargo handling at alternate 
airports. 


the past ten years—and a steady in- 
crease in ideas submitted by employees 
has testified to its success. An all-time 
high was reached in 1941 when 2,169 
suggestions were received, of which 275 
were adopted. Cash awards totaling 
$4,867.50 were made for 152 of those 
adopted, while 123 received honorable 
mention awards. For the best sugges- 
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Typical of Aero Tool's superiority of manu- 
facture and design is the exclusive CUP- 
FORGING* process incorporated in this 
Standard Straight Rivet Set... even grain 
structure and metal flow, long life and ex- 
treme resilience are achieved. 

In addition to CUPFORGING, Aero Tool 
Engineers have developed Microglass Fin- 
ishing that prevents marring the surfaces the 
* The term Cupforged is a registered Aero Tool trademark. 


forged 


tools contact... and Comparameter Inspec- 
tion which assures surface perfection and 
dimensional accuracy. 

Of equal excellence, are the many tools 
described in the file-size forty-two page 
catalog just off the press... write for your 
copy today (on your firm letterhead please). 

For better tools, for CUPFORGED tools, 
write Aero Tool. j 
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tion of 1941, a United employee received 
a total of $1,200. Thus far this year, 
the Employees Suggestion Conference 
has passed on more than 1,336 sugges- 
tions and has awarded $2,211 in United 
States War Bonds and Stamps. 

As the suggestion system is set up, 
it is just as effective for the employee at 
Pendleton, Ore. or San Diego, Calif., as 
for the man at United’s general head- 
quarters in Chicago. This operation, 
providing for close personal relations 
with 3,700 employees at 40 stations 
from coast to coast and border to bor- 
der, is one of the plan’s salient features. 

Suggestion blank forms are provided 
for the use of employees in special con- 
tainers placed in conspicuous locations 
at all stations. These serve as a con- 
stant reminder of the company’s inter- 
est in new ideas. The forms are pre- 
pared in triplicate and are numbered. 
Employees send the original and a du- 
plicate to the Suggestion Conference at 
Chicago. They retain the third copy to 
which a receipt coupon is attached. 
Thanks to the numbering system, names 
of employees submitting suggestions are 
not required. This encourages more 
freedom on the part of employees in 
offering ideas and eliminates any ques- 
tion of prejudice for or against sugges- 
tions. 

The Suggestion Conference consists 
of ten top-ranking executives represent- 
ing different departments. Assisting 
this group are two committees, an ad- 
visory group located at United’s central 
maintenance base at Cheyenne which 
helps pass on all suggestions of a tech- 
nical nature, and an employees’ advisory 
committee, selected from among em- 
ployees .in non-supervisory capacities 
at various stations. The conference also 
has an office staff at Chicago to further 
suggestion investigations, conduct fol- 
low-up activities, keep records and ad- 
minister an employee _ educational 
program. 

All suggestions received are first in- 
vestigated as’ to their possibilities with 
the departments concerned. They then 






















must pass through one of the two ad- 
visory groups before going to the main 
conference for final action. Recommen- 
dations made by the departments con- 
cerned and by the two advisory 
committees are taken into consideration 
by the main conference which goes over 
each employee suggestion regardless of 
its apparent merit. 

The two advisory committees and the 
main conference hold separate meetings 
once each month. In the case of the 
employees’ advisory committee, meetings 
rotate from station to station. At these, 
employees are encouraged to express 
themselves freely. The result is a val- 
uable educational feature for employees 
and a close link between line personnel 
and executive management. 

As soon as a suggestion has been 
acted upon by the Suggestion Confer- 
ence, the findings regarding it are in- 
corporated in an Employees’ Suggestion 
Bulletin which goes out to all employees, 
in individually-addressed envelopes, 
every 60 days. Along with a short de- 
scription of the suggestion there is a 
notation as to whether it was voted a 
“Cash Award,’ “Honorable Mention” 
or “No Award.” In the case of rejec- 
tions, an explanation is given as to why 
adoption of the idea was not deemed 
advisable. 

An employee who has submitted a 
suggestion checks over the bulletin to 
determine whether an award has been 
made. If it has, he submits his claim 
stub by detaching it from his triplicate 
file copy and sending it along to the 
Suggestion Conference. 

Individual. letters go to all award 
winners from W. A. Patterson, presi- 
dent of United Air Lines. Awards are 
made in United States War Savings 
Stamps and Bonds, generally presented 
to the winner by his immediate super- 
visor. Names and, frequently, pictures 
of award winners are used in the com- 
pany’s house organ, United Air Lines 
News. 

The Employees’ Suggestion Bulletin 
is in itself interesting. Frequently it 
runs to 60 or 70 pages, generally with 
a pertinent message regarding special 
problems on which suggestions are in- 
vited or certain general company ob- 
jectives such as aid to the war effort as 
a preface on the first page. The subject 
of each suggestion is carried in bold- 
face type so that those interested in cer- 
tain types of suggestions can find them 
easily. 


$1,200 for an idea—United Air Lines presi- 
dent, W. A. Patterson (left), presents $1,000 
check to H. A. Lebert, who suggested a new 
seat reclining mechanism for cabin seats in 
company planes. Serviceability and weight 
saving features of the mechanism later brought 
an award revision by award committee and 
an added $200 for Lebert. 








The minimum monetary award made 
by the Suggestion Conference is $5 in 
War Savings Stamps, but there is no 
maximum amount that can be paid any 
one individual.-, Frequently an award. 
is revised upward if, after trial, it is 
found to be more valuable than at first 
was estimated. 

All suggestions receiving meritorious 
awards during the year are, in addition, 
eligible for a minimum of $200 for the 
year’s best suggestion, a minimum of 
$100 for the second best, and a mini- 
mum of $50 for the third best. These 
yearly prizes can be increased if the 
suggestion warrants. 

In its messages to employees, the Sug- 
gestion Conference stresses the fact that 
a new idea regarding some seemingly 
minor method or device may turn out to 
be far more valuable than a suggestion 
concerning some major operation. Ex- 
perience has shown this to be true. 

An outstanding example was the top 
prize winning suggestion of 1941, sub- 
mitted by H. A. Lebert, a parts inspec- 
tor at United’s central maintenance base 
at Cheyenne. Mr. Lebert designed an 
improved type of seat reclining mechan- 
ism for use on any standard Douglas 
DC-3 passenger cabin chair. After a 
500-hr. test, it was found the unit not 
only was superior in performance to the 
previous type but made possible a 
weight saving of approximately 2 Ib. 
per passenger chair, or 42 lb. per air- 
plane, for a standard 21-passenger 
Douglas DC-3. Coming just before the 
air transportation industry’s move to 
all-out war aid, this one idea enabled 
substantial gains in vital payload and, 
at the same time, brought about an ap- 
preciable reduction in maintenance costs. 

Seemingly minor suggestions regard- 
ing the elimination of paper work and 
changes in forms have resulted in con- 
siderable monetary savings, together 
with increased speed and efficiency. An 
original idea for a simplified procedure 
in communications centers brought 
awards totaling $850 to S. C. Hall of the 
communications center at Chicago. W. 
M. Bartosch, an employee at the 
Cheyenne base, came up with an idea 
involving the use of a 10-cent metal 
spring washer in the gyropilot diree- 
tional unit of a Douglas DC-3. The 
10-cent washer was found to save be- 
tween nine and ten hours of work at 
every overhaul, and Mr. Bartosch re- 


(Turn to page 289) 




























Charles Johnson (left), superintendent of maintenance at Braniff Airways welcomes Capt. Oscar 
H. Kraft, commanding officer of the AAF Technical Training Command group assigned fo the 
Braniff base for maintenance schooling. R. L. Dumas, assistant superintendent of training, per- 
forms the introduction. 


TRAINING of Army graduate mechan- 
ics in maintenance methods employed by 
the airlines is being undertaken by at 
least two major airlinés, Transcontinen- 
tal & Western Air, Ine. and Braniff 
Airways, and presumably more. 

There probably is no better place in 
the world for the “finish” training of 
Transport Command mechanics than in 
the well equipped, thoroughly experi- 
enced maintenance organizations of the 
airlines. 

The graduate students are assigned to 
specific divisions within the maintenance 
departments and thoroughly schooled in 
a specific phase of aircraft maintenance. 
Roughly, these divisions include aircraft 
servicing and maintenance, engine over- 
haul, electrical systems and accessories, 
propeller servicing, instrument check- 
ing and overhaul, hydraulic system 
maintenance, rigging and refueling, and 
radio operation and servicing. 

At the TWA school the students will 
work and study eight hours a day. The 
course amounts to considerably more 
than a rough familiarization program. 
The students will tear down all minor 
assemblies of the airplanes to learn the 
function of every moving part. They 
will learn to be resourceful and capable 
of making airplane parts when they are 
not available in the field of operation. 
The training is completed at the end of 
60 days. 

Airline specialists have been assigned 
to supervise the training. At TWA, Dan 
K. Phillips will aet as administrative 


216 


manager, and Raymond Dunn will be 
supervisor of training. Dunn was for- 
merly chief flight engineer on the four- 
motored Stratoliners which are now in 
Army service. Other experts from the 
Kansas City maintenance base have been 
assigned to the school as chief instruc- 
tors. Under them is a staff of 50 in- 


structors, the majority of them formerly 
connected with the company. Lt. Col. 
Henry Weltmer is the commanding of- 
ficer. 

The instructors will follow domestic 
airline procedure in the training pro- 
gram, giving soldiers instruction similar 
to that received by TWA’s regular corps 
of maintenance men. Supervisor Dunn, 
himself a former aircraft mechanic, will 
train the men to meet maintenance and 
repair problems under conditions as they 
are likely to exist in the war theatres. 
The school will be equipped with five 
types of aircraft engines, providing all 
possible combinations so that the men 
will be in a position to service anything 
they encounter in the field. Present 
plans call for a twin-motor bomber to 
be set up in the school so that the men 
can obtain “live” training on the real 
thing. 

This is another example of the part 
being played by the airlines in the war. 
All of them are doing a big job in the 
military air cargo projects, over their 
own routes and over extended routes to 
many parts of the world. These planes, 
with airline personnel in charge, are 
moving a million pounds of cargo a 
week in addition to military personnel 
on urgent missions. 





ARC WELDER ENGINE STARTER 


A battery-power saving method of starting “Clipper engines in cold weather has been 
developed by Pan American Airways by using mobile arc welder units. The unit contains a 
standard arc welder motor-generator set such as is normally used to supply current for welding 
purposes, connected directly to the airport electric power supply and operated to furnish power 
at the low voltage—24-28 volts—and the high current required for starting engines. 
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OPEN SNOW-BLOCKED RUNWAYS 


Equip with Walter Snow Fighters and your airport 
will not be paralyzed by blizzards this winter! No 
drifts are too deep, no snows too heavy, no surfaces 
too slippery for the tremendous power-plus-traction 
of Walter 4-Point Positive Drive. This provides 
FOUR driving wheels, with three automatic lock 
differentials which proportion the torque to each 
wheel according to its traction. Every ounce of 
power is utilized at all times, under all running 
conditions. 


When equipped with the Offset V Front Plow and 
Roto Wing shown above, Walter Snow Fighters 


ih 


WA LTER ott 
SNOW figHTERS 


Illustrated is the 8-ton, 175 hp. 
model FGBS Walter Snow Fighter, 
with Offset V Front Plow and 
Roto Wing, powered with 175 h.p. 
auxiliary engine. 


clear 16 foot widths, at average speeds of about 
10 m. p. h. This is many times the snow-clearing 
capacity of other methods. At such speeds, the 
great plow “pours” the snow, while the Roto Wing 
levels and disperses snow banks. 


Walter Snow Fighters are engineered throughout 
for the gruelling work of snow clearance. For a 
quarter-century, highway officials in the “snow belt” 
of America and Canada have rated them the most 
powerful, dependable snow removal equipment 
made. Write at once for detailed literature. 


WALTER MOTOR TRUCK C¢ 


1001-19 IRVING AVENUE, RIDGEWOOD, QUEENS, L. l., 
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ARMY MERIT AWARD 
TO BOEING SCHOOL 


a 


OAKLAND, JUNE 39—In the first presenta- 
tion of its kind ever made, the United States 
Army Air Force Technical Training Com 
mand today awarded to the Boeing School 

i t Oakland, California, @ 


of Aeronautics a 
f outstandin in 


the training 
nicians during 
The pennant, comparable to 
famous “ » was especially created 
Commandin al, Major General Walter 
R. Weaver, he Boeing School. 


It will remain ssion for six 

months and will then be re-awarded to the 

technical training school performing the most 
toe during the 


meritorious service last half of 
-. the letter from Major 


1942. Following 16 
General John F Curry regarding this award: 
OURTH DISTRICT 
TECHNICAL 
MMAND 
Colo. 
June 30, 1942 


or award to t 
in Boeing's posse 


Boeing School of Aeronautics 
Oakland, California 
Gentlemen: 


As a rewar 
in the per 


vices rendered 


nding set 
tract with the 


effort must be 
it i rticularly 


their task. 
of distinc- 
il the first 


School pe 
six months’ period. 

My rsonal appreciation is expressed to yOu 
your efforts. Yours very truly» 
: John F. Curry, 
Major General, U.S.A. 


Commanding 


for 


pi at the Boeing School of Aero 
— are indeed proud of the 
_ nor conferred by the Ar 

nd — Technical cana | 
a = — of experience 
pea g pi ots, engineers, me- 
yoni technicians, and mete- 
-_ = ae ys service all 
— prepared our 
. oe the job assigned to 

bs tages Department. 
acelin ga 

-time aviation re- 
— Hay “< our facilities be 
pete ina ik: ds e war effort. After 
gp deel we will organize 
Paha ny program to pre- 
ea ge nd women for their 
— ee expansion of com- 
— i transportation that 
ial e when the world 

peace again. 


A DIVISION OF 
UNITED AIR LINES 


BOEING School of Aeronautics 
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Incorporation of an actuating “brain” in the basic 
design of the Dowty Live-Line Pump enables this 
unit to “think” for itself. Delivery volume is varied 
automatically, as required, while constant pressure 
is maintained without dependence on conventional 
accumulator, unloading and relief valves. 

In addition to eliminating these three accessories 
in the hydraulic system, the Dowty Live-Line Pump 
minimizes plumbing and the possibility of oil leak- 
age...lessens vulnerability... simplifies esctdlibathens, 
operation and maintenance . . . saves weight. 

Thousands of Dowty Live-Line Pumps in use 
today are proving the superiority of Dowty design. 


AR av i h 1 \ . . . . 
ye Ga aN \ Recent increase in production capacity now makes 
NUT NAC Cf (( : , nites ‘ 
Ww AAA X it possible to accept additional orders on these units. 
es * 
LEONARDO Da VINCI: 1452-1519. 
Eorn at Vinci, Tuscany. A mental | The new electric-driven Dowty Live-Line Pump, Type 
giant... probably the most versatile E-1300B offers the simplest hydraulic system for the opera- 
genius of all time... . artist, engineer, tion of hydraulic gun turrets and gun aiming devices. 
mathematician, septa — ” Available in three models, this pump can be supplied with 
terests was the st . : sees : ; 
aney Sntarents snat. ine s0mey Sf) or without motor. Our engineering department will furnish 


draulics and the possibilities this form ed , 
of eneray offered for the benefit of complete information upon request. 


mankind. His achievements in arts 
and science are unparalleled by any 
other individual in history. 
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EQUIPMENT CORPORATION 
LONG ISLAND CITY ¢ NEW YORK 


ASSOCIATE COMPANIES: DOWTY EQUIPMENT, LTD., CHELTENHAM, GLOS., 
ENGLAND...DOWTY EQUIPMENT (CANADA) LTD., MONTREAL, CANADA 


SPECIALISTS IN LANDING GEAR & HYDRAULIC EQUIPMENT FOR 








World's Fastest ’Heart-Beat” 





* Three hundred and sixty-five “heart-beats” a second; 
twenty-one thousand nine hundred every minute! That’s 
“normal pulse” for one of America’s mighty flying for- 
tresses. 


* This split-second timing is the contact point’s job. 
Three hundred and sixty-five times a second, a pair of 
Wilco AERALLOy Contact Points meet in an aircraft mag- 
neto; pass a charge of electricity and break apart again. 
These gruelling demands call for contact points that are 
able to “take it.” 


* That’s why leading aircraft magneto manufacturers 
rely on Wilco AERALLOY. 


* Through more than a quarter of a century Wilco has 
pioneered in the development and micro-precisioning of 


precious and semi-precious metal parts for industrial use. 


* Another outstanding Wilco product specified by lead- 
ing aircraft manufacturers is Wilco Thermostatic Bi- 
Metals used for aircraft engine oil temperature controls, 
for compensation in voltage regulators and in a variety 
of aircraft indicating devices. 

* Send us your problems for analysis and recommenda- 
tion or write for your copy of the “Wilco Blue Book of 
Thermometals and Electrical 

Contacts.” 


Tue H. A. Witson COMPANY 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 


WILGO ELECTRICAL CONTACTS and THERMOSTATIC BI-METALS 


ROGERT YARNALL RICHIE 
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-"MITCHELL’S 
NEW 7.45 


ws 


*New B-25 medium North American bomber named in honor of 
Brig. Gen. “Billy” Mitchell... another Holley Equipped Axis Stopper! 


HOLLEY 


AVIATION CARBURETORS 


HOLLEY CARBURETOR COMPANY « DETROIT, MICHIGAN 
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Because it has been folded properly. 
Because it has been made with care. 
Because it has been inspected with 
even greater care. 

And because it has been stored in 
a special air conditioned room— with 
exact temperature and humidity 
control—to protect the silk fabric 
against mildew or other climatic 
damage. 

Ordinary air conditioning . . . the 
kind of airconditioning you’ ve known 
in the past . . . wouldn’t do for a job 
like this. More precise ...and more 


It will open... of course! 





flexible equipment... the air condi- 
tioning of the future... had to be 
developed. 

General Electric has been speciali- 
zing in meeting the difficult air 
conditioning problems created by 
America'swar effort. Airconditioning 
to preserve materials...to improve 
the operation of machinery . . . to 
make it easier for men to work better! 

When final Victory is won, many 
valuable lessons learned in fighting 
the Battle of Production will be 
turned to the uses of peace. 





More people will be able to enjoy 


air conditioning in homes, offices and 
other places... because it will be less 
expensive, more compact. And it will 
be vastly improved air conditioning 
... with accurate control of humidity 
as well as temperature. Required 
climates will be reproduced at will. 

When the time comes to supply the 
air conditioning needs of the post- 
war world, General Electric will be 
ready. General Electric Co., Air Con- 
ditioning and Commercial Refriger- 
ation Department, Bloomfield, N.J. 


tir (. lite, e by 
GENERAL @ ELECTRIC 
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o, WITH THOR AIRCRAFT 


RIVETING HAMMERS 


DUAL RANGE— SLOW HITTING TYPE 








AVIATION, September, 1942 


Best results on aircraft riveting opera- 
tions are obtained from guns that combine 
light weight with smooth action so that 
riveters can easily hold the gun “in line” 
for perfect heading of the rivet. 





















These two things are the outstanding fea- 
tures of THOR Slow-hitting, Extra-light 

: Aircraft Riveting Ham- 
mers. The s-m-o-0-t-h ac- 
tion results from Thor’s 
long-travel, tubular main | 
valve that has a large 
bearing surface to pro- § 
vide positive control of § 
air for both forward and 
return strokes. “Rough” j 
hammer action is prevented while hard hit- 
ting power is maintained. 
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SMOOTH OPERATION 
FOR EASY “IN LINE’? HOLDING 


Extra light weight and small size in re- —- wares — ee ee 


lation to rivet capacity is achieved in Thor 


hammers through efficient design that has 
been proved in service in virtually every 
major aircraft plant. Guns as light as 39 


oz. and as short as 6%” are in the complete 
Thor line. 


Simple, accurate control is provided too, 














There are 7 different sizes of guns in the complete Thor line of slow 


on Thor slow-hitting riveting hammers hitting hammers, with capacities ranging from %” rivets to 4” rivets. 
—— er Le throttle + pt — Each size can be had in five different handle styles . . . providing 
which enables the amount of air fed to the thirty-five models to meet every operating condition. 


hammer to be increased or decreased to 
any desired degree . . . without loss of full These Thor riveting hammers can help YOU to speed riveting opera- 


graduated throttle valve control. The gun- tions and reduce rejects. We'll gladly send you helpful data on the 
ner can give the bucker prompt and perfect selection and application of these tools; simply write on your com- 
responses to requests for touch, short, med- pany letterhead. 


ium or long bursts. 


Dual range in rivet capacity is also pro- 
vided in most Thor slow hitting hammers 
by this Air Regulator: 


1, When the regulator is set at the halfway INDEPENDENT PNEUMATIC TOOL COMPANY 


position the gun will drive one diameter 
wey 
y) 600 W, JACKSON BOULEVARD, CHICAGO, IL. 
~ azz. \CS Branches in Principal Cities 


TA Portable Pneumatic and Electric Tools 














of rivet. 


2. When it is set at full position the gun 
will drive the next size larger rivet. 






3 NEW FILMo - 





Valuable “how-to-do-it” data on Welding, Riveting and Machining Alumi- 
num is contained in these three, brand-new sound motion pictures. Designed 




























to supplement texts and teaching, these films are offered for your assistance 


in training war workers in the fabrication and assembly of Aluminum Alloy 





parts and structures. 

No drama, no humor, no romance! Every foot of these films is packed 
with hard-hitting task instruction. 

“How To Wetp ALUMINUM” describes and demonstrates the various 
essentials of torch and arc welding, brazing and resistance welding. “How F 
To Rivet ALUMINUM” portrays the making and testing of rivets, prepara- 
tion of the work, actual rivet-driving techniques and inspection. “How To 
MacuineE ALUMINUM” discusses alloys usually used, the kind and shapes Ne 
of tools, cutting compounds, speeds and feeds. de 


Task instruction is made easier. 





35 mm. and 16 mm. SOUND PRINTS Pie 
AVAILABLE FOR LOAN OR PURCHASE Fai 
pilc 
Prints of these black and white, sound motion pictures are loaned free. rad 
List the titles of the pictures you want . . . your first and second choice of dates when chit 

you want them . .. whether you want 35 mm. or 16 mm. prints . . . and the approximate to 
number of days you expect to use them. (NOTE: These films can be shown only on ran 
sound projectors.) this 
If you want to purchase prints for your permanent library, they are available at cost, 1 
shipping charges prepaid. Prices follow. bon 

16 mm. with fibre container 35 mm. with metal container 
How To Rivet ALUMINUM 1200-ft. reel . . $42.30 2000-ft. reels . . $103.80 

How To WeLp ALUMINUM 1600-ft. reel . . 62.70 2000-ft. reels... 176.30 LEFT 
How To Macuine Atuminum §1200-ft. reel . . 50.70 2000-ft. reels... 123.55 fone 





Send your requests for loan or purchase te ALUMINUM COMPANY OF AMERICA, 
2182 Gulf Building, Pittsburgh, Pennsylvania. 








Running See these films at the National Metal Exposition, Cleveland, October 12-16. 
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train bomber crews as an integral unit. 


First of its type to be equipped with tricycle landing gear 
similar to that found on bombers now in service with the 
Army Air Forces, the Fairchild AT-13 has been designed to 


Fairchild photos 





PLYWOOD BOMBER Crew Trainer 


New Fairchild AT-13, built by Duramold process, is 
designed to train complete crews as an integral unit. 


BUILT TO MEET the need for train- 
ing bomber crews as a unit, the new 
Fairchild AT-13 provides places for 
pilot, co-pilot, bombardier, navigator- 
radio operator, camera man and ma- 
chine gunner. Complete instrumentation 
to simulate all conditions of a long 
range bombing attack are provided in 
this type. 

The craft is of Duramold plastic 
bonded plywood construction through- 


LEFT: In the 200 mph. class, the Fairchild AT-13 makes possible simul- 
taneous training of pilot, co-pilot, bombardier, navigator-radio operator, 
camera man and machine gunner under conditions simulating long range 


out except for engine mounts and sup- 
porting members for bomb racks, gun 
fittings, camera mounts and other equip- 
ment. 

The aft portion of the fuselage is true 
monocoque construction, with all stresses 
being taken by the smooth skin without 
use of longerons or lateral stiffeners. 
Wings, however, are of conventional 
two-spar and rib construction, with plas- 
tie bonded plywood skin. The skin is 





of sufficient thickness and rigidity to 
maintain its true curve under high 
speeds with less than usual interior stif- 
fening members. Wing span is 52 ft., 
6 in., length is 37 ft., 7§ in., and over- 
all height is 13 ft. 

It is the first trainer of the type to 
be designed with tricycle landing gear 
similar to that found on tactical types 
now in operation with the Army Air 
Forces. 

Performance data are restricted ex- 
cept for the fact that the ship is “in 
the 200 mph eategory.” Power is sup- 
plied by two Pratt & Whitney Wasp 
engines. 





bombing attacks. RIGHT: Built entirely by the Duramold process, the 
AT-13 utilizes no strategic metals except in the engine mounts and 
cowlings, bomb racks, machine gun and camera fittings. 





a OF ROLLS of Bruning 
Black and White paper used to 


date throughout the country . . . hun- 


dreds of satisfied users in practically 
every type and size of industry .. . 12 
years of praise from users large and 


small! 


No wonder you can be suRE of get- 
ting better prints—faster—when you use 
Bruning Black and White prints instead 
of blue prints! No wonder you can be 
SURE that these easier-reading black 
line prints will give you the speed you 
require in meeting today’s production 
schedules! 

Just two simple steps is all it takes 
to make a Bruning Black and White 
print—exposure and development. 
Time-wasting washing and drying of 
prints is a thing of the past with BW. 


You can have big volume production 


of prints cut to the exact size of your 
tracings—eliminating trimming and 


waste. 


And you can have the outstanding 
advantages of Bruning printing and 
developing machines that give you the 
very /atest time-saving advantages— for 
here, too, Bruning is a pioneer in intro- 
ducing better equipment for making 
better prints! Send today for illustrated 


booklets on the BW process—and ask iiss te Geib dete Aidaiiieealit ici | 

. ° of Susimess or industry. It is automatic 
a Bruning representative to show you sas dad dela Gulatn eilin: ts ap tase 
bimg or drying. It provides big volume preduc- 


why Bruning prints stand FIRST with 


Bruning Co., Inc 


nly 2 SINGLE operator —compared ta the twe or 

e operate the blue print machine of semilar 
so many users! Charie: 
2080-257 


Ec 


ANGELES 
Cities 


SPEEDS, SIMPLIFIES AND PROTECTS A NATION'S DRAFTING 








SINCE 4897 
oe ew . CHICAG60 > 


Branches in 
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TEZUITLAN 


PRIMARY TRAINER 


Mahogany plywood plane designed and built in Mexico 
for training of that republic's growing air force. 


GROWING INDEPENDENCE of Mex- 
ico from foreign sources of supply is 
given added impetus by development of 
the Tezuitlan, a primary trainer de- 
signed in Mexico and built almost en- 
tirely of Mexican materials, for train- 
ing the country’s rapidly expanding air 
foree. Since it is largely constructed of 
one of the country’s most plentiful ma- 
terials, a long war might even bring 


ABOVE: The "Tezuitlan'’ primary trainer, designed by Antonio Sea 
and built in Mexico for use by the expanding Air Force of that Republic. 





about exports of the craft, reports from 
Mexico City declare. 

Designed by Antonio Sea, the Tezuit- 
lan was built to operate from the high 
altitudes of Mexico—the capital itself 
is 7,415 ft. above sea level—and from 
small fields. The first models were built 
under Senor Sea’s supervision in the 
government aircraft factory in Mexico 
City and contain 95 percent Mexican 
















material, including the tires, wheels and 
wood propeller. This is said to be the 
first Mexican-built craft with these items 
of native material. The principal item of 
import is the 125 hp. Lycoming engine. 
The prototype of the Tezuitlan was of 
conventional glue construction, but ex- 
periments currently are being made with 
resin plastic bonding. 

A unique feature,of the design is the 
split stabilizer, part of which is movable 
over a limited vertical are to give ad- 
justments necessary to meet varying 
conditions found in a mountainous 
country. 


BELOW: Note the split stabilizer, part of which is movable over a 
limited arc to provide adjustment. 
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READING TOP TO BOTTOM: 

Approximately 95 percent of the materials of the craft are native 
to Mexico—including the propeller, wheels and tires—a factor 
which can help the country become independent of outside 
sources, according fo official sources. 


The large wing area of the “Tezuitlan" has been designed to 
give the craft optimum performance at high altitudes and from 
small fields. Take-off run is said to be but 164 #t. at sea level 
and service ceiling of the craft is listed as 22,960 ft. 


Gen. Roberto Fierro, chief of the Mexican Air Force (left), 
with Antonio Sea, designer of the “Tezuitlan” primary trainer 
developed as an inifial step in expanding the Air Force training 
program. 


Capt. R. O. Jenkins (left), U. S. Military attache in Mexico, 
congratulates the “Tezuitlan's” designer, Antonio Sea, after flying 
the ship. Looking on at right is Capt. Radames Garxiola, fest 
pilot of the Mexican Air Force. 





Specifications and Performance Data 


a ; -- «08 £5 
[ee ; -.-.20 ft. 10% in. 


Weight, empty.... 
Gross weight 

Fuel capacity 

Oil 


Rate of 

Service 

Wing & empenna 

Aileron area 

Elevator area. . 

Stabilizer area a a 

a. By OR eee eee 
Rudder area.... > 
Fin area..... 
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Now, under the name Joyce Aviation, Inc., Airchox Company, as a division, con- 


srcvox course SOVCE Ate ne 


PARACHUTE HARDWARE > COLLAPSIBLE WHEEL CHOCKS © EXACT AIRSPEED COMPUTER - MOORING ANCHOR KIT 
TOW-TARGETS FOR AERIAL AND ANTI-AIRCRAFT GUNNERY + AIRCRAFT SPINNER AND PROPELLER BLADES. 











In mid-year of 1940 Beechcraft and the Army foresaw the 


Si a present metal shortages and planned together the wooden 
buildings and wooden airplanes seen below. Neither the 
thaleqic buildings nor the airplanes are in any way inferior to com- 
parable units constructed from metal ... Beechcraft’s buildings 

& 


have saved enough steel to build many hundreds of tanks and 
the Beechcraft AT-10’s will release enough aluminum for 
more than a thousand fighting airplanes... Beechcraft for 
almost two years has carefully segregated its metal scrap, 


reclaimed its industrial solvents by re-distillation, in every way 
promoted conservation of strategic material... Beechcraft’s 
experience indicates that this course of action not only is 


helpful to our country but also is good business. 


Beechcraft AT-10 2-engine plywood trainers 
being assembled in one of Beechcraft's modern 
assembly buildings also built of wood. 








+ 


Be es BAR BSS see Se Aci ES = ter (ko 20 ae RG 
‘wpa rma ir 4 ace 








RE 
2 ae ESE ie as 
' ee a ee 
-% y 


Ps 


} 
reap este cole nome Dy elm * ae 





ie EYP) 


= 


Sig BEECH cS. ee F eae. 





HARLOW 
PC-5A 
BASIC 
TRAINER 


CARRYING ATC NO. 735, the Harlow 


PC-5A is a tandem, two-place all metal » 


basic training plane of high perform- 
ance. Powered by a Warner 165 hp. 
“Super Scarab” engine, it has a top 
speed of 163 m.p.h., a cruising speed of 
145 m.p.h., sea level climbing speed of 
700 ft. per min., and a service ceiling of 
16,000 ft. 

The fuselage is of semi-monocoque 
construction, the skin being 24 ST 
Alelad sheet riveted to transverse rings 
and longitudinal extrusions. A turnover 
structure, built of welded steel tubing, 
extends from the firewall to the rear 
cockpit. The full cantilever wing is all- 
metal, semi-monocoque continuous struc- 
ture with removable tips. NACA 23012 
airfoil section is used. Split type, trail- 
ing edge flaps have a maximum travel 
of 45 deg., and are electrically operated. 
The tail group is also all-metal, full 
cantilever construction. 

The electrically operated landing gear 
is fully retractable; while the tail wheel 
is steerable or can be locked in position. 

Standard equipment of the PC-5A 
includes a Hamilton Standard constant 
speed propeller, Aircraft Precision 
Products oleo shock struts, tail wheel 
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The Harlow's complete front seat instrument panel is vir- 
tually duplicated for the rear.seat. The arching steel tube 
members of the canopy also make up a turnover structure 
exfénding from the firewall to the rear cockpit. 


unit, battery, electric starter, engine 
driven generator, hydraulic brakes, Gen- 
eral tires, Solar exhaust manifold, rub- 
ber engine and instrument panels, and 
Lear Avia two-way radio. 


Instruments include fuel quantity 


gage, volt ammeter, turn and bank indi- 
cator and two each of the following: air 
speed indicator, compass, rate of climb 
indicator, sensitive altimeter, tachometer, 
fuel pressure gage, oil temperature gage, 
clock, and manifold pressure gage. 


Specifications and performance data on the plane are: 


35 ft. 7% in. 


7 ft. 8 in. 
Wing loading 14.05 Ib. sq. ft. 
Power loading 15.75 lb. per hp. 
Wing area (inc. ailerons) 185 sq. ft. 
Aileron area s sq. ft. 
Pe, a 6-oses bce s ears vnee< 12.58 sq. ft. 
Rudder area sq. ft. 
Stabilizer area sq. ft. 
Elevator area sq. ft. 





Weight empty 
Gross weight 

Fuel capacity . 
Cruising range 
Cruising fuel cons 
Maximum speed . 
Cruising speed .... 
Landing speed 
Climb 


2.425 mi. 
11.33 gal. per hr. 
163 m.p.h. 


700 ft. per min. 
16,000 ft. 


The clean lines of the Harlow PC-5A two-place basic training plane give excellent clues to its high 
performance—a top speed of 163 m.p.h. with a 165 hp. Warner engine—as well as to the careful 


attention to construction details. 
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3 MEN WORKING 
es — Cogether 


Any Size 


Any Quantity 
HEN you watch planes flying in formation, you 


see cooperation of the highest order. This unity 
of action exists between the pilot, his crew and his 
plane . . . and between one plane and another. 

If you could watch the production of sleeve-type 
bearings at Johnson Bronze, you would see the same 
type of cooperation. From molten metal to final inspec- 
tion you would see skilled men and specialized ma- 
chinery all working with one purpose . . . the highest 
quality possible. 

When you submit your bearing problems to Johnson 
Bronze you gain the advantage of this cooperation ... 
plus more than 30 years exclusive bearing experience. 
Johnson Bronze has helped manufacturers of every line 
of products. Why not let our men work with you on 
your bearing applications? There is a Johnson sales 
engineer as near as your phone. 





0. 


JOHNSON BRONZE COMPANY ag fri 
Cfeeve BEARING HEADQUARTERS Pi 
620 SOUTH MILL STREET « NEW CASTLE, PA. On 
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~RHEOSTATS and yells 
Proved by Faw 


— HT w * 
* 
Pan American Clipper, product of some 
50,000,000 miles of overseas flying ex- © AMI TE 
perience, uses Ohmite Resistance Units. 






Rheostats Resistors 
Tap Switches 







px American transocean Clippers today are winging théir way 
over the world in the service of the United Nations. Planes and 
personnel are transporting men and materiel across six continents 
and over vast stretches of ocean with safety and dependability. 
This has been made possible in large measure by Pan American’s 
fourteen years of pioneering experience in overseas transport, 
involving every condition of service from the arctic to the tropics. 


The part Ohmite Resistance Units have played in this develop- 
ment is a matter of record. They, too, have pioneered the airways 
—and have proved their dependability thru years of service. 


Today, Ohmite Rheostats and Resistors are on duty in 
bomber, combat and transport planes—in electronic, communi- 
cations, production and test equipment. 


FIRST IN AIRCRAFT 

Ohbmite Rheostats were the 
first to be used in aircraft and 
have been first ever since. 
Approved types for Army and 
Navy specifications. 


Send for Industrial Catalog and Engineering Manual No. 40 


Write on company letterhead for this helpful 96-page guide in 
the selection and application of Rheostats, Resistors, Tap 
Switches, Chokes and Attenuators. 





OHMITE MANUFACTURING COMPANY, 4945 Flournoy St., Chicago, U.S.A 
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| FUR ROUND THE WORLD CHEWS LIRE? CUAL: 


OHIO SEAMLESS TUBING ADDS STRANEE MALLE Me TAT 


From these sturdy trainer planes graduate the world’s finest | J 
bomber crews—crews on which the United Nations depend 
to carry the offensive to every corner of the globe. And 
sturdy these planes must be to take the rough treatment 
they receive in preparing pilots for actual combat condi- 
tions. © As in many other types of military planes, the 
responsibility of maintaining the strength-weight factor 
engineers have established for certain vital parts is 
assumed by Ohio Seamless Tubing. Several of these 
parts are included in the landing gear which must absorb 
constantly repeated landing shocks without distortion, 
buckling or weakening. Meeting strict government speci- 
fication and inspection, the Ohio Seamless Tubing sup- 
plied is straight, smooth, clean and free from pitting, 
seams, tears, slivers and other injurious defects. © What- 
ever the gauge, wall thickness, grade of steel or alloy, 
Ohio Seamless meets toughest demands as to uniformity 
of strength, wall thickness, hardness and machinability. 


Here is a cutaway of part 
of the landing gear where 
Ohio Seamless Tubing 
meets stress require- 
ments at several critical 
points. Photographs 
courtesy of Cessna 


Aircraft Company. 
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Operators Solve 
Problems of 
Expanding Air Forces 


Responsibilities of Flight Department at typical contract 
school outlined; maintenance and operating procedure 
at Hawthorne School of Aeronautics described. 


By WILLIAM D. STROHMEIER 


Flight Commander, Hawthorne School of Aeronautics 


MUCH OF THE SUCCESS of the ex- 
panded Air Forces’ training program 
lies in the fact that its present system 
of widely scattered contract schools 
operated by experienced civilians has 
been able to absorb rapidly the continu- 
ally growing demands for more pilots in 
less time with little increase in existing 
personnel and equipment. A large part 
of this success must be attributed to the 
fact that the nation had so many reputa- 
ble, responsible: and capable air fleet 
operators to which it could entrust its 
Primary flight instruction of war pilots. 

Past experience in operating groups 
of civilian training planes in commer- 
cial flying school operations has showed 
itself particularly effective in functions 
of the flight department at any of these 
Air Forces schools. In the May issue of 
AviaTION the author described the main- 


LEFT: This is the original group of flight instructors at the Hawthorne 
Schoo! of Aeronautics, Orangeburg, S. C. Typical of the continued 
expansion of civilian operators doing training work for the Army Air 
Forces is the fact that this group has, since last fall, been doubled in 
RIGHT: Dispatcher's Office at Hawthorne, showing 


size several times. 


tenance procedures followed at a typical 
Civil Elementary School, the Hawthorne 
School of Aeronautics, at Orangeburg, 
S. C. As a companion piece, this article 
has been prepared to describe the prob- 
lems, procedures, and methods of han- 
dling the flight department at Haw- 
thorne. 

The Hawthorne School is a typical 
example of how aptly a commercial fly- 
ing organization, devoted for years to 
flying service operations, has been able 
to fit into the Army Training Program. 
President of Hawthorne School of Aero- 
nautics is Beverly Howard, known not 
only for his acrobatic prowess at major 
air meets throughout the country but 
also as one of the most successful 
airport operators in the south. His par- 
ent organization from which the Haw- 
thorne School of Aeronautics sprouted 


is Hawthorne Flying Service, operating 
both at Charleston and Columbia, S. C., 
municipal airports. The original organ- 
ization handled CPTP contracts as well 
as normal civilian instruction, and over 
a period of years gained experience and 
knowledge which lent itself admirably 
to serve as a nucleus for the operation 
of a military flying school. 

While there was much benefit from 
past experience on the part of an oper- 
ator in successfully handling an Air 
Forces training contract, the similarity 
between commercial and military train- 
ing operations ceases beyond a certain 
point. First of all, the exacting require- 
ments of the Army are an unusual first 
encounter for the civilian, The strict 
schedules which must be met are some- 
thing not encountered by a civilian oper- 
ator, even with CPTP. Except in a few 
unusual cases, the average civilian never 
operated such a large fleet of planes or 
assembled such a large group of pilots 
under his supervision. All these factors 
have added new problems uncommon to 
the usual situations back on the “munici- 
pal airport.” This applies particularly 
to the function of the flight department. 


Flight Department Divisions 
Basically there are four main subdi- 


‘ visions of activity under the flight de- 


partment under the direct supervision of 
the flight director. These are: acquisi- 
tion and training of flight instructors, 
regulation and control of flight activi- 
ties, flight dispatching and flight ac- 


Flight Dispatchers H. P. Moore and P. T. Smith at right who, with Chiet 
Dispatcher L. Pierce Bradford, left, “keep ‘em flying.” The dispatchers 
work as a team, assigning ships to cadets, keeping track of all flying 
and recording flying times for each ship on the master sheet shown on 
the desk. The office commands a clear view of the entire airport. 


Photos by Dean 














counting. The latter two phases are com- 
bined under control of the flight dis- 
pateher, who is responsible to the flight 
superintendent. 

The director of flying at Hawthorne 
is typical of the many well qualified men 
engaged in civilian instruction of Avia- 
tion Cadets. He is William G. Catron, 
who has had a long and varied experi- 
ence in practically every branch of avia- 
tion. He learned to fly in 1928 at Brooks 
Field and, following graduation as a 2nd 
Lieutenant, served in the 3rd Attack 
Group at Galveston, Tex. under Col. 
John H. Jouett. For eight years Catron 
was a member of the Tennessee National 
Guard and in 1939 was director of 
aeronautics for the State of Tennessee. 
He came to Hawthorne from the CAA 
where he was in General Inspection and 
involved in CPTP supervision on the 
west coast. 

The problems confronting the flight 
director are, needless to say, large and 
varied due to the large number of in- 
structors to handie and students to turn 
out. Most complicating problem at Haw- 
thorne is the continued expansion of the 
training program, calling for constant 
development and maintenance of an ade- 
quate instruction staff. This is aggra- 
vated because of strict Army require- 
ments for civilian instructors engaged 
in this type of training and the increas- 
ing shortage of qualified applicants. De- 
spite the lucrative salaries offered, only 
about 25 percent of those accepted ever 
show up for their flight check. Of those 
who reach Orangeburg for the refresher 
course, which lasts three to five weeks, 
less than 50 percent finally make the 
grade. As a result of these percentages, 
the school must be constantly combing 
available sources of instructor material. 

Instructor applicants fall into three 
broad classifications: instructors with 
previous experience, private pilots re- 
cently receiving their instructor’s cer- 
tifieate but with no previous instruction 
experience, and CPTP advanced grad- 
uates. Army requirements of precision, 
accuracy, and flawless flying technique 
throughout take a heavy toll on all of 
these categories. Oddly enough, a higher 
percentage of CPTP graduates, despite 
their lack of flying time, pass the final 
Army Cheek than do old time instructors. 
Several applicants with more than 4,000 
hours have not been able to make the 
grade. 

With this constant expansion of train- 
ing and the consequent need for more 
instructors, it is necessary to maintain 
an instructors’ school as a regular 
part of the curriculum. For instance, the 
original staff of ten instructors has been 
doubled several times. Naturally the 
school needs the best personnel to train 
the instructors and the Squadron Com- 
mander of the Instructors School, M. B. 
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Kittrell, is rated among the top men in 
the field. In order that the instructors 
school may be as intensive as possible, 
from three to five instructors must be 
diverted to training instructors, and an 
equal number of planes must be taken 
from use by the cadets. 

.Generally speaking, instructor refresh- 
ers take between 25 and 35 hours to 
complete the course. While this is done 
in Army equipment, it represents a con- 
siderable investment by the school in 
operating expense and salaries, not only 
for the instructors, but for the appli- 
eants, who are given a small base pay 
to cover expenses during school. It is 
estimated that the school has an invest- 
ment of $600 to $700 in each instructor. 
Because of this consideration, all instrue- 
tors are required to sign a year’s con- 
tract. The extreme importance to the 
war effort of the instructors’ work has 
been signalized by Southeast Army Air 
Forees Training Center’s recent memo- 
randum urging instructors to keep their 
present positions and discouraging them 
from applying for positions or commis- 
sions with other war agencies. Neverthe- 
less, the school has had several narrow 
escapes from losing instructors to local 
draft boards who insist that they be 
inducted. 


Training Concentrated 


The next largest problem is the con- 
stant crowding of more training into the 
60-hour period given cadets at Primary 
schools. Whereas only a few months ago 
a cadet was taught basic coordination 
and training maneuvers, plus simple 
acrobatics, many new items have been 
added to the curriculum. The projected 


- course for Primary cadets adds night 





Director of flying at Hawthorne is William 
G. Catron, Kelly Field graduate, former di- 
rector of aeronautics for the State of Tennes- 
see and more recently on the general inspection 
staff of CAA. 





flying, instrument flying, cross country 
flying and power approaches, with no 
relaxation on any of the standards. 
Specialized training of instructors in 
these new phases must constantly go on 
to keep pace with the ever changing 
curriculum. 

Another item prominent in the worries 
of the flight department is the fact that 
much of this expanded training program 
is being undertaken without a corre- 
sponding increase in equipment. As 
mentioned in the May issue, this has 
placed a particularly heavy burden on 
the maintenance department because 
every available airplane has to be used 
to the utmost. The ideal situation calls 
for one airplane for every 34 cadets, but 
actually it is one airplane for every 
44 cadets. As will be explained later, the 
dispatching department has to show real 
ingenuity to see that the proper amount 
of flying time is put in within the limited 
period available. Added to these difficul- 
ties is the fact that the length of classes 
has been shortened one week. It is indeed 
a tribute to civilian management, experi- 
ence, and ingenuity that this stepped-up 
program has been made possible. 

The supervision and conduct of flying 
itself is based on military methods. 
There are at all times two classes at 
Hawthorne, staggered so that the upper 
class graduates as the lower class is half 
way through its course. The instruction 
staff is divided into four squadrons, two 
for each class. At present a squadron 
is made up of approximately twelve 
instructors headed by a Squadron Com- 
mander and an assistant. Under normal 
conditions the Squadron Commander is 
relieved of actual instruction and the 
assistant is assigned only two or three 
eadets who are transferred to other 
squadron instructors as_ eliminations 
make such transfers possible. Thus the 
Squadron Commander and assistant have 
full time to run progress and elimina- 
tion checks. Under the Army system, 
each cadet receives three progress 
checks during the course of his instrue- 
tion. The first takes -place at 20—25 
hours and is given by the civilian com- 
mander. At 40—45 hours the Army 
check pilots ride with the student and 
a few hours before completion of the 
course the civilian squadron commanders 
make a final check on the students’ 
progress. 

All training activity, instructors’ prob- 
(Turn to page 293) 
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A simple, inexpensive answer to wartime transpor- 
tation for plants, air bases and airports. Replaces 
twelve private cars — using little more gas or rubber 


than a single automobile. 


By the ingenious conversion of a standard 
passenger car sedan, 15 men can ride to 
werk comfortably, quickly and safely in this 
FitzJohn War Workers’ Coach. With the 
urgent need to make every pound of rubber 
and every gallon of gas go as far as possible, 
with transportation facilities in war produc- 
tion centers taxed to the limit, here is an 
important answer to the problem of getting 
men to work, 


Operating on a three shifts per day sched- 
ule, this coach could easily carry the same 
number of men who today are using 10-12 
privately-owned automobiles. Yet it uses 
very little more gas and rubber than one pri- 
vate passenger car, averaging 15-17 miles 
per gallon of gas and requiring only 156 
pounds of rubber tires instead of over a 
thousand pounds, 


The War Workers’ Coach carries men right 
to your plant door, fresh and ready for top 
production. It takes them home without 
loss of time through missed connections and 


FITZIOH™® 





FITZJOHN COACH COMPANY 


congested traffic. Less fatigue, higher mo- 
rale and increased productive ability. 


New? No, FitzJohn has built hundreds of 
this type of coach since 1934. They’ve been 
used by common carrier bus operators 
throughout the United States, Canada, Mex- 
ico and South America, delivering in some 
cases up to 400,000 miles of successful op- 
eration. This is adequate testimony of their 
proper construction, careful engineering and 
built-in safety. 


All windows. and windshield of the War 
Workers’ Coach are safety glass. Four doors 
on the right side give easy access, two extra 
safety doors on the left. The job is thor- 
oughly engineered to carry the greater load, 
with specially-built springs, larger wheels 
and tires, strong welded center frame and 
rugged drive shaft extension. Get complete 
details of this beautiful simple solution to 
your plant transportation problem. Phone, 
write or mail the coupon below for full 
information. , 
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FITZJOHN COACH COMPANY, Madheget, Michigan. 
Please send immediately complete information on the FitsJehn Wer Workers’ 
Coach. Ne obligation, of course. : 
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KINNER IS 
AT YOUR SERVICE 


To every owner and operator of a Kinner Engine we repeat this 
unqualified statement—You must always be satisfied with the 
operation of your Kinner Engine during its entire service life. We 
stand ready to see that your engine performs as satisfactorily under 
your own conditions, as are the thousands of other Kinner Engines 


throughout the Western Hemisphere. 


Authorized Kinner Service Depots, as listed below, are completely 
equipped for maintenance and overhaul of all Kinner Engines. These 


depots are recommended to you. 


In addition, Service Engineers of Kinner Motors, Inc., are constantly 
in the field checking the operation of Kinner Engines under local 
conditions. These experts are at your service. Feel free to call on 
them at company headquarters, whatever your problem may be. 


Kinner Engines have flown some 40,000,000 miles and in that 
time we have tackled— and licked— many service problems. May 


we help you, too? 


KINNER MOTORS, INC., 
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CPT Operator Gives Scholarships; 


Recipients To Do The Same Later 


FOUR HIGH SCHOOL BOYS who 
might have turned out to be farmers, 
engineers and physical education instrue- 
tors have been embarked on an aviation 
career through recent action of a CPT 
operator. 

Deciding it was time someone did 
something for the growing number of 
air-minded youngsters who wanted to 
fly but lacked the money, H. M. Peters, 
CPT operator and manager of the 
Ithaca, N. Y., airport, took action. He 
awarded four scholarships himself. 

First, he presented his plan to public 
school authorities who designated 19 
candidates. Character, physical fitness, 
personality and above-average ratings 
in science and mathematics were impor- 
tant selection factors. Other things be- 
ing equal, Peters stipulated that youths 
from families without means of provid- 
ing flight training be chosen. All 19 
candidates were given 3 hours of dual 
instruction before final selections were 
made. 

Delos McFall, William Kinghorn and 
Ivan Weaver, all 17 years of age and 
James Williams, 18 were final winners. 
They have all agreed—without resort- 
ing to a written contract—that at some 
future date when they are financially 


able, they will extend the same oppor- 
tunity to two boys. 

All four had planned to work their 
way through college; two headed for 
agricultural degrees, one an engineering 
and one in physical education. Now, 
however, Kinghorn and Weaver are 
headed for the Army Air Forces when 
they become of age. Employed as groc- 
ery clerk, farm laborer, filling station 
attendant and experimental garden 
worker during the summer, each has 
made arrangements with his employer 
for time off for daily instruction. Each 
is given a 15 minute check flight prior 
to a half of solo flying. 


Technical Instructors Needed 


Army Air Forces need civilians—both 
men and women—for instructors in 
technical schools, especially radio, Maj. 
Gen. Walter R. Weaver, commanding the 
AAF Technical Training Command re- 
ports. Those qualifying will receive four 
to six weeks’ training in instruction 
methods and salaries range from $30 to 
$60 per week, depending on degree of 
experience and training. 

“As civilian radio instructors we need 
men or women who have had radio 





HIGH SCHOOL FLIGHT SCHOLARSHIP WINNERS 


H. M. Peters, CPT operator and Ithaca, N. Y., airport manager, gives last-minute instructions to 
high school youths to whom he awarded flight scholarships. Facing Peters, left to right, are Ivan 
Weaver, Delos McFall, James Williams and William Kinghorn, who have entered gentlemen's 
agreement to give, at some future date, a similar opportunity to other youths who, like themselves, 
would otherwise have been unable to receive flight training. 
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training at a good radio school or in a 
college of engineering,” Gen. Weaver 
said. “We can use men or women who 
hold amateur or commercial radio oper- 
ator licenses, or those who are profes- 
sional radio repairmen or trouble shoot- 
ers in radio factories.” 
Qualifications are: 


1. At least a year of full-time paid 
experience in some branch of technical 
radio work or related electronic work. 

2. Completion of a six months’ tech- 
nical radio course at an acceptable radio 
school. Correspondence courses, with- 
out accompanying paid experience, are 
not acceptable. 

3. Completion of one year’s study at 
an engineering or technology school 
which has ineluded radio courses. 

4. Completion of a defense radio 
training course under one of the U. S. 
Office of Education sponsored programs. 

5. Possession, within the past five 
years, of an amateur radio operator’s 
license, or current possession of first or 
second class commercial operator’s 
license. 

6. At least six months experience as 
an instructor of classes in radio com- 
munication or electrical work. 

Gen. Weaver pointed. out that appli- 
eants need meet only one of the re- 
quirements to be eligible, but combina- 
tions of more than one qualify for 
higher salaries. 


ON PATROL... 





© Eastern CAP Wings last month had 
training operations severely restricted 
by an Army order banning all civil fly- 
ing in an area running from 40 to 70 
miles inland from the Canadian border 
to North Carolina. ... The order did not, 
however, affect coastal patrol Task Force 
operations which were credited by OCD 
Director James M. Landis with saving 
at least 25 merchant vessels from tor- 
pedoing by submarines. Of equal sig- 
nificance, he reported, was the fact that 
some 250 survivors of torpedoed ships 
had been located by CAP pilots. More 
than 4,000 CAP planes are in service 
throughout the country, he added. ... 
Under new CAP policy, only less-than- 
90 hp. engined planes will be assigned 
to inland courier service. From present 
indications, larger ships will be needed 
for other duties and the ruling puts this 
largest CAP undertaking in the hands 
of the majority of the men and women 
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who have been flying. Members with air- 
worthy planes are urged to notify Na- 
tional Headquarters of availability 
through channels. . . . Courier services 
for the armed forces are fast develop- 
ing and are under way on a large scale 
now in the Southwest. .. . Pennsylvania 
Wing pilots have been assigned to ferry 
planes from the Piper Aircraft plant to 
midwest training centers. One of the 
first to take off on such a mission was 
Miss Jessie Jones. . . . Ohio’s Wing is 
performing similar service for Taylor- 
eraft. . . . Michigan Wing has started 
extensive parachute training activities, 
the program planned to include jump- 
ing, packing and dropping supplies. . . . 
Because of FCC’s policy against issuing 
radio licenses for itinerant aireraft un- 
less essential to military need or vital 
public service, CAP members are urged 
by National Headquarters not to pur- 
chase radios until they are sure their 
planes can qualify for license. . . 

California Wing supplied most of the 
personnel and equipment for the Ninth 
Region Task Force which went on duty 
with striet military seereey. . . . Na- 
tional Commander Johnson told a 
Jamestown, N. Y., mobilization of more 
than 350 CAP members from four states 
that CAP is the only force organized to 
safeguard the airports of the United 
States and that “while we do not know 
when and where it will come or how big 
it will be we are reasonably sure that 
an attempt will be made to bomb and in- 
vade the territory of the United States. 
It is vitally necessary in such attack 
that every airport be safeguarded 


against any use by the enemy.” . . 
S. B. Steers, Michigan Wing commander 
and state director of aeronautics has 
been commissioned a captain in the 
AAF and assigned to CAP national 
headquarters. 


ALONG THE APRON... 





e CPT operators are being queried by 
Washington officials in an atempt to 
learn how much pilot training ean be 
done by civilian concerns, the questions 
being mainly concerned with available 
equipment. Operators are cautioned 
against listing aireraft not suitable for 
flying, since reports indicating more 
equipment than is actually ready would 
result in “kickbacks” which would harm 
CPT program as a whole... . U. S. 
Naval aviation personnel studying navi- 
gation at the Pensacola Naval Air Sta- 
tion are speeding their celestial naviga- 
tion courses through use of a star pro- 
jector developed by Bausch & Lomb. It 
projects 145 navigational stars on a 
spherical dome and can project their 
positions over a 24 hr. cycle. The pro- 
jeetor can not only be used during the 
day but on overcast nights when no stars 
are visible. . .. Representing eight Latin 
American republics, a class of 21 cadets 
studying aviation mechanics under an 
inter-American good-will program have 
been graduated at the Embry-Riddle 
School of Aviation at Miami, Fla. .. . 
To guarantee adequate reserves of Clip- 
per captains, Pan American Airways is 
training 60 pilots selected from a na- 


EMBRYO LATIN AMERICAN FIGHTER PILOTS 
Five Latin American students, representing five countries, who recently completed flight fraining 
at one of the 19 CPTP schools under a government-sponsored training program. As they refurn fo 
their own countries to become instructors and service pilots they are followed by other young men 
who will help make up the foundation of larger air forces throughout the American Republics. 
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tion-wide survey of CPTP graduates. 
Under the program, most have already 
completed preliminary training and 
have received grading as junior pilots. 


WPB Expedites Replacements 


CPTP operators, CAP units and 
other aireraft organizations taking an 
active part in war work can assist them- 
selves and their distributors in securing 
needed repair and replacement parts by 
obtaining preference ratings through 
their loeal War Production Board office, 
WPB headquarters reports. 

The board advises operators to secure 
Form PD-1X, Limitation Order L-63 
as amended, and Report Form 336, fur- 
nish them to the distributor who will fill 
them out and file with the Distributors’ 
Branch of WPB, which will then at- 
tempt to assign such rating as is neees- 
sary to build up aircraft parts stocks 
in the hands of the distributor to a re- 
quired minimum. 

Thereafter, as the distributor sells 
parts, he may again apply to the Dis- 
tributors’ Branch for ratings to cover 
additional quantities necessary to main- 
tain inventory at a proper level. 

CPTP, CAP and others in the same 
eategory who depend largely on dis- 
tributors for parts procurement will not 
be required to apply any preferenee rat- 
ings to their purchase orders. The theory 
behind the plan is to place proper quan- 
tities of essential parts in the hands of 
distributors so they will be available 
when needed, the WPB reports. 


CS For Gliders 


New gliders will carry the designation 
CS-1, honoring Charles Stanton, acting 
CAA administrator. CAA officials say 
the Story behind the designation is this: 

Nearly two years ago Stanton suggest- 
ed training gliders be made by taking the 
motors out of light ships, but the idea 
was scoffed at. 

Several months later he tried again, 
with the same results. When Lieut.-Gen. 
Henry H. Arnold, AAF chief, asked 
how long it would take to build enough 
glider ships to train an adequate num- 
ber of pilots for the Army and was told 
two years, Stanton again presented his 
idea. Gen. Arnold accepted immediately. 
Nine days later Aeronca delivered the 
first CS-1 to the Army. 
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NOT ONLY is McQuay furnishing 
specialized heat transfer components 
for war planes, naval vessels, motor- 
ized units and cantonments... but 
standard McQuay Heating-Cooling 


. . . . AIR TEMPERING EQU 
INC. ESPECIALLY DESIGNED FOR IN 





equipment is speeding Production on™ | 
the Industrial Front. - If you havea 
heat transfer problem, look to McQuay 
for the answer. + McQuay Inc., 1624 
N. E. Broadway, Minneapolis, Minn. 
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In one of the Douglas aircraft plants, the small pariiin the p 
indicated by the arrow in the photo above is cut willl; 
an Airco Oxygraph—cut so accurately that it require 
no further machining! Similar accuracy is also attainet 
in cutting the larger plates shown. The magnetic trac 
follows the template at the right and the torches ¢ 
three 4” steel wing terminal plates at one time, pro 
ducing such a smooth, accurate edge that the on 
subsequent operations necessary are grinding the fi 
sides and drilling the necessary holes. 

Gas cutting, the first step in the production of man 
vital aircraft parts, is an extremely rapid operatio 
Thin sheets can be stacked up. and cut with multig 
torches to produce large quantities of parts in a sh 
time. And the new Airco ‘*45"" High Speed Machi 
Cutting Tips are increasing cutting speed still further 
as much as 30% on some operations. 
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all parfin the photo above, another important operation is shown — fabricat- 
ing aircraft fuselage frames and motor mounts in a North American 
vi “BAviation plant in Texas, using Wilson Electric Arc Welding Equip- 
ment. The flexibility of these machines, their speed, ease of control 
and all-around convenience, make them a sound choice for the varied 
requirements of aircraft welding shops. 

Air Reduction’s war-time policy is to help American industry do 
e tough job we all face. Our nationwide field engineering service 


and our research facilities on any problem involving the oxyacetylene 
lame and the electric arc are available. 


ir Reduction 


General Offices: 60 EAST 42nd STREET, NEW YORK, N. Y. 
IN TEXAS 
MAGNOLIA-AIRCO GAS PRODUCTS CO. 
General Offices: HOUSTON, TEXAS 
OFFICES IN ALL PRINCIPAL CITIES 
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“It would have been practically impossible,” says 


the Electrical Superintendent of this great ordnance - 


plant, “to distribute power efficiently with any other 
system than BullDog BUStribution DUCT. 

“Our fourteen buildings, with over a million square 
feet of floor space, were completed one by one, and 
just as fast as the roof was on any unit, the Bus 
Duct was installed, the first machines were moved 
in, plugged in, and operations started. Onlv the sim- 





plicity and efficiency of the BullDog system enabled 
us to operate in this fashion, and step up production 
day by day, with no lost time and no machines down 
during change-overs.” 

The complete installation in this plant, one of the 
largest of its kind in the world, comprises miles of 
BUStribution DUCT, thousands of protective plugs 
for plugging in individual machines, and many 
BullDog switches and panelboards. 


BULLDOG “PLUG-IN” SYSTEMS=THE ARTERIES THAT 
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5|POWER PROBLEMS... 


TODAY’S RACE AGAINST TIME DEMANDS MODERN BUS DUCT SYSTEMS. .°. 


BUILT FOR MASS PRODUCTION 


. ENGINEERED TO SAVE INSTALLATION 


AND MAINTENANCE TIME... DESIGNED FOR QUICK PRODUCTION CHANGES 


pies a few brief months, the 
impossible has become routine in 
American industry. There is reason 
for pride — and hope — in that fact. 
But how has it been accomplished? 
By multiplying hours of work. By 
developing new and better methods. 
By short-cutting every step of every 
job. By finding simple answers to 
complex problems. 


Distribution of power and light to 
machine tools was one of those prob- 
lems — complex because of the vast 
size of modern war plants, because of 
constant changes in production set- 
ups, because of the urgent call for 
speed, speed, speed! 


Simple to Build—Itnstall—Convert 


Yet there was a simple and easy 
answer waiting for this problem — 
BullDog Plug-In Bus Duct Systems, 
which teday are serving hundreds of 
key plants in which this war produc- 
tion miracle is being accomplished. 


BullDog Bus Duct is simple in de- 


SUPPLY POWER AND LIGHT FOR 
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sign—speedily manufactured by mass 
production methods. 

BullDog Bus Duct is simple to in- 
stall, follows the roofers down the 
building. Machines can be plugged 
in anywhere—and go to work. Days, 
weeks, even months, of production 
time are saved. 

BullDog Bus Duct is simple to con- 
vert to any production change—read- 


NO OTHER SYSTEM MEETS THESE WARTIME 


Power and light where they are 
needed, when they are needed. 


System can be installed in new plants 
without waiting for machine layout 

. and machines can go to work as 
soon as the roof is on. 


Tool set-ups can be changed — ma- 
chines shifted—with no interruption 
to light or power. 


Power operates at higher efficiency, 
with less voltage loss, than in any 
other system. 


An enclosed electrical system, pro- 


ily moved or extended — and 100% 
salvable. 


A straight line is still the shortest 
distance between two points. BullDog 
Systems deliver power and light direct 
to men and machines at highest effi- 
ciency —with a minimum use of 
war-scarce materials. They are the 
simplest answer to one of industry’s 
most important problems. 


tected against breakdowns, sabotage, 
accidental short circuits. 


System is engineered for maximum 
efficient use of war-scarce mate- 
rials. No rubber needed. Valuable 
aluminum saved for more critical war 
purposes. 


Installation in a fraction of the time 
required for old-fashioned wiring, 
with a big saving of engineering time 
for layout. 

Standard, interchangeable sections— 


100% salvable. Instantly convertible 
from one production set-up to another. 





BULLDOG 


ELECTRIC PRODUCTS 
DETROIT, MICHIGAN 


BullDog Electric Products of 
Canada, Ltd., Toronto, Ontario 


Field Engineering Offices | 
in All Principal Cities 


WAR PRODUCTION 
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Cargo Plane Program Still Unsettled; 
Kaiser Proposal Raises Controversy 


Washington 
reau)—Fate of the proposal 
of Henry J. Kaiser, West Coast 
shipbuilder, to build 5,000 car- 
go flying boats of the XPB2M 
-1—the Martin Mars—type re- 
mained unsettled late last 
month. 

Mr. Kaiser had proposed to 
convert some of his Pacific 
Coast shipyards to mass pro- 
duction of the 70-ton planes, 


the prototype of which is only | 


now undergoing initial flight 
tests. 

Donald M. Nelson WPB 
chairman, wrote Mr. Kaiser 
authorizing him to submit 
plans and complete engineer- 
ing data covering construction 
of 500 of the planes and sim- 
ilar data and designs on a 
proposed 200-ton flying boat. 
Initial reports indicated that 
Kaiser had been given the go- 
ahead signal, but it was point- 
ed out that WPB does not 
have the power to make con- 
tracts; procurement of equip- 
ment still rests with the Army 
and the Navy. 

Mr. Nelson also pointed out 
that scarcity of necessary ma- 
terials was a vital factor in 
the program; that the Kaiser 
program would call for cur- 
tailing construction of bomber 
and fighter planes, and that 
responsibility for diverting 
materials to the construction 
of straight cargo planes must 
be taken by those in charge 
of strategy. 

Nevertheless, Mr.. Kaiser 
was reported to have said he 
would go ahead with his pro- 
gram, even though it meant 
“doing.it the hard way.” 

Meanwhile, the _ proposal. 
which had created unusual 
public interest, caused a furor 
in both industry and politic- 
al circles. In testimony before 
a Congressional committee in- 
vestigating the establishment 
of a special cargo plane board, 
Mr. Kaiser said he could have 
the first of the planes com- 


(AVIATION Bu- 


pleted in three months. He | 


declared that 
the shipyard 


30 percent of 
machine _ tools 


could be put to immediate use | 


on aircraft. 
T. P. Wright, aeronautical 
engineer and aircraft produc- 


| 
| 


| 


tion expert of the WPB, took ' 


AVIATION, September, 1942 


| new skills. 


issue with the Kaiser state- 
ments. “It is my considered 
opinion,” he testified, “that 
the first airplane of any pro- 
duction run which might be 
made would not take to the 
air in less than 18 months and 
that actually it is possible 
that this time would be con- 
siderably longer, probably two 
years.” He also declared that 
only 20 percent of the ship- 
yard machine tools could be 
converted, and that labor 
would have to be trained in 
He also pointed 
to the material shortage, not 
so much aluminum, but en- 
gines, propellers and instru- 
ments. 

At about the same time Lt. 
Gen. Henry H. Arnold, chief 
of the Army Air Forces, told 
a Senate Military subcommit- 
tee that 21 percent of all mul- 
ti-engine aircraft production 
is being devoted to transport 
craft. That same ratio will 
hold through the present half 
of this year and the first half 
of next year, while the last 
six months of 1943 would see 
an increase to 32 percent. 
Existing facilities of the Air 
Transport Command, he said, 
will soon be carrying 2,500,000 
lb. of freight per week, com- 
pared with a pre-war total of 
174,000 lb. 


AAF Action Steps Up 


Confirmation of a statement 


| by Maj. Gen. Carl A. Spaatz, 


| land, 


chief of the Army Air Forces 
Bomber Command in Eng- 
that American forces 


| would be in action with the 





RAF “within the immediate 
future” came within a matter 
of hours when a communique 
reported that American fight- 
er squadrons had carried out 
31 offensive operations against 
the Luftwaffe within 48 hours. 


Plane Output Ahead 
of 1941 Already 


Washington (AviaTION Bu- 





terrible weapons of war, as 
reflected by the many ad- 
vanced warplane models now 
under development, should 
and doubtless will impress the 
peoples of the world with the 
inevitability of final United 
Nations victory,” Col. Jouett 
declared. 


Bendix Expands Research 


Development of new hy- 
draulic and electrical equip- 
ment and accessories is now 
in progress at the newly es- 
tablished Research and De- 


| velopment Division of Bendix 


Aviation, Limited in Cali- 
| fornia. Housed in its own 
building and_ entirely re- 


reau)—Military aircraft pro- | 
| manufacturing operations, the 


duction for the ffirst§ six 


months of this year exceeded | 


the output of the entire yea: 
1941, Col. John 
president of the Aeronautical 
Chamber of Commerce report- 
ed. 

Dollar volume _ production 
by the so-called old-line air- 
craft companies for the period 
totaled more than $2,000,000,- 
000, against 
$1,750,000,000 for all of 1941, 
he said. 

“This steady acceleration of 
American. industrial produc- 
tion, as highlighted by the air- 
craft industry’s output during 
the first six months of this 
year and the continuing rapid 


H. Jouett, | 


moved from the company’s 


new division is complete with 
hydraulic and electrical labo- 
ratories and experimental ma- 
chine shop. W..C. Trautman, 
the company’s development 
engineer, is director and has 
as chief assistants A. J. Har- 
lamoff, in charge of laborato- 
ries, and Victor Norton, in 


| charge of the shop. 


approximately | 


The new division will col- 


| laborate with the engineering 


departments of prime manu- 
facturers in the design of spe- 
cialized equipment. Its work 
will not necessarily be con- 
fined to aviation alone but 
will be free to explore special- 


| ized engineering requirements 


development of new and more | 


of other industries as well. 
o 





International 


SEA-GOING FIGHTER PILOTS’ TRAINING GROUND 


This is what used to be the largest passenger liner in 
service on the Great Lakes, the S.S. ‘‘Seeandbee,” as 
she nears conversion into an aircraft carrier to be used 
for training Navy fighter pilots as part of the vastly 


expanded program. 
practised landing on runways on which the outline of a 
carrier deck had been painted; now the transition to 
actual carriers will be much smoother and swifter. 


Heretofore, embryo carrier pilots 
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Army-Navy ‘‘E’s” Awarded 


Thousands of Hamilton- 
Standard Propeller employees 
braved a drenching rain late 
last month to witness presen- 
tation by Rear Admiral John 
H. Towers, Chief of the Bu- 
reau of Aeronautics, of the 
new Army-Navy Joint Pro- 
duction Award. 

Citing the Hamilton Stand- 
ard Division of United Air- 
craft Corp., as “the largest 
producer of aircraft propel- 
lers in the world, Admiral 
Towers said that output of 
“roughly three-quarters of the 
propellers required for com- 
bat planes and advanced 
trainers in our own war effort, 
and in addition, a majority of 
the propellers required for 
British planes was a contri- 
bution of the highest import- 
ance to the fighting of this 
war.” 

Eugene E. Wilson, president 
of United declared that “with 
the grim spector of total war 
Stalking the free peoples of 
the world, this is not a time 
for celebrations nor for rem- 
iniscing over past glories. 
Instead, it is a time for pledg- 
ing our entire energies to the 
almost impossible task that 
lies ahead.” 

Responding to the presen- 
tation of “E” pins to members 
of the Joint War Production 
Drive Committee, James R. 
Hooker, president of the AFL 
local at the plant said the 
employees “make the solemn 
resolve to stay on the job un- 
til the war is won.” 





Among the first of the na- 
tion’s war industries to re- 
ceive the new Army-Navy Pro- 


P. G. Johnson was notified 
of the award by Under-secre- 
tary of War, Robert P. Pat- 
terson. The message stated 
it was made in recognition of 
“high achievement in the pro- 
duction of war equipment.” 
The presentation ceremony 
was held August 10. 

The Joint Army-Navy 
Award also went to Western 
Electric Co., for “exceptional 
performance” by all three of 
its plants. In announcing the 
award, Under-secretary of 
War Robert P. Patterson 
wrote that the employees “are 
making an outstanding con- 
tribution to victory. Their 
practical patriotism stands as 
an example to all Americans, 
and they have reason to be 
proud of the record they have 
set.” 

S. F. Bowser & Co., Inc., and 
its wholly owned subsidiary, 
the Fostoria Screw Co., were 
also listed as being awarded 
the coveted “E” which goes 
“only to those plants which 
are exceeding all production 
expectations in view of the 
facilities at their command.” 


Aluminum -Saving 
Plan Offered 


A plan for pre-fabrication 
of aluminum sheet parts 
which would save up to 30 





ARMY-NAVY “E” AWARD 


Sidney A. Stewart, general manager of Hamilton Standard Propellers Division 
of United Aircraft, shown speaking at ceremonies marking presentation of 


the joint Army-Navy Production Award. 


Seated on front row behind 


Stewart are (left to right): Rear Admiral John H. Towers, U.S.N., Chief 
of the Bureau of Aeronautics; F. B. Rentschler, chairman of United Air- 
craft Corp; Eugene E. Wilson, president of United Aircraft Corp; and Col. 
Clyde V. Finter, Army Air Forces, commanding officer at Bradley Field, 


Conn. 





| percent of present 





| ically produced 





use, or 
about 8,000,000 lbs. per month 


| has been proposed by Aircraft 
duction Award was Boeing | 
Aircraft Company. President, | 


Parts Division of Reynolds 
Metals Co. 

Production of finished flat 
parts at the source of the 
sheet supply would, according 
to the company, have the fol- 
lowing advantages: 


1. An average of 30 percent 
of all prime sheet shipped to 
aircraft makers 


finished parts would reduce 
freight weight by 30 percent, 
eliminate needless handling, 


conserve plant space and re- | 
capacity now | 


lease freight 
tied up on scrap returns. 


2. Scrap from shape making 
operations would stay at the 
source, ready 
recasting and rerolling; it 
would be carefully segregated 
as to alloys and kept clean. 


3. Pacility duplication would | 


be avoided. 


4. Identical shapes for sev- | 


eral builders could be econom- 
in a single 
place in volume 

5. Skilled labor in aircraft 
plants would be released for 
other work. 

Company says surveys show 
some 36,000,000 Ibs. of alumi- 
num is now idle; 9,000,000 lbs 


| Of potential scrap enroute to 


aircraft builders; 18,000,000 
Ibs. in inventory and “in flow” 
and 9,000,000 enroute for re- 
processing 


Arnold Cites Record 


| Of U.S. Planes In War 


Washington (Aviation Bu- 
reau)—In a complete state- 
ment, studded with actual 


instances, Lt. Gen. Henry H 
Arnold, Chief of the Army Air 
Forces, declared that U. S. 
pursuit and bombing planes 
are more than holding their 
own on battlefronts around 


| the world. 


“There is ground for solid 
satisfaction in the record as it 
stands,” he said. “Our airmen 
are proving themselves in 


| actual combat, and I can tell 
| you, without 
| the basis of the factual record 


reservation, on 


of eight months of war, that 
the equipment our men are 
taking into war also is good 
In fact, a great deal of it is 
better than good; it is supe- 
rior in quality and perform- 
ance.” 

“American combat airplanes 
have met the test of modern 


war on battlefronts around | 


the world and have performed 
with a high degree of effi- 
ciency even when opposed, as 
in most cases to date, by nu- 
merically superior enemy 
forces,” he added 





for remelting, | 








































Navy Seeks Instructors 


Navy is looking for private 
pilots with as few as 125 hours 


| for duty as flight instructors 


or ferry pilots and is offering 
commissions commensurate 
with age and _ experience. 
Lighter-than-air pilots are 


| also sought. 


Age limits run from 19 to 
40 and holders of commercial 


ultimately | °F Private licenses who have 


comes back as scrap. Shipping | 


more than 300 hours in planes 
of 100 hp. or more are parti- 


| cularly in demand. Such men 


must be active flyers and have 

logged more than 100 certified 

hours within the past year. 
For private pilots with the 


| minimum 125 hours who show 


suitable qualifications to be 


Naval officers and can pass 
the physical examination, 
Navy will arrange for ad- 


vanced training under CAA. 
Such men would be com- 
missioned in the Naval Re- 
serve but not called to active 
duty until completion of the 
course. 


Flying Boat Production 
Halted 


The Boeing Aircraft Com- 
pany recently announced that 
at the government’s request. 
the company will not go into 
quantity production of the 
Sea Ranger patrol bomber be- 
cause of the urgent need for 


all-out production of long 
range landplane types. The 
new Boeing plant, nearing 


completion, will therefore be 
turned over to landplane pro- 
duction instead of flying boats 
as originally 


contemplated 
| The Boeing XPBB-1 Sea 
Ranger recently underwent 


highly successful flight tests 
see AviaTIon, August, page 
221). “As a result of current 
needs, however, the Boeing 
Company and other plants 
have been asked by the gov- 
ernment to build landplane 
types rather than start pro- 
duction of additional flying 
boats,” the company said. 


ATC Establishes 
Priority Offices 


Washington (Aviation Bu- 
reau)—The Air Transport 
Command has established Re- 
gional Air Priorities Offices in 
Washington, D. C.; New York; 
Chicago; Miami, Pla; Kansas 
City, Mo; Seattle, Wash; and 
Dayton, Ohio, to expedite air 
shipments imside and outside 
continental United States, the 
War Department announced 

Except in Washington and 
Seattle. regional offices may 
issue priorities, in accordance 
with current directives cover- 
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ing passengers and cargo 
transportation, only within 
continental United States. 
The Seattle office will, in ad- 
dition to handling priorities 
within the country, also ad- 
minister priority procedures 
covering passengers and cargo 
between the United States 
and Alaska. The Washington 
office has two sections: do- 


mestic and foreign, the form- | 


er handling matters from the 


United States to Mexico, Cen- | 


tral and South America and 
the West Indies, and the lat- 
ter handling procedures cov- 
ering passengers and cargo to 
all other foreign points. 

Additional Regional Air Pri- 
orities Control offices are 
planned for the immediate 
future at other strategic 
points throughout the coun- 
try. 


Private Operation 


Assured for Airlines 


Washington (Aviation Bu- 
reau)—The airlines will con- 
tinue to operate for the gen- 
eral public under private own- 
ership, the War Department 
has made clear in announcing 
that mobilization of the in- 
dustry has been completed. 

About 100 of the airlines’ 
approximately 375 transports 
have been taken over by the 
government and are being 
operated for it over a network 
of lines by the transport com- 
panies. 

Procedures have been 
worked out by the lines with 
Brig. Gen. Harold L. George, 
for future Allied air require- 
ments throughout the world. 
That both military and civil- 
ian operations will expand is 
evidenced by the department’s 
announcement which said in 
part that present commercial 
schedules of the airlines will 








British Combine 


| One of the first pictures to reach 
this country showing the Focke-Wulf 
190 in flight. This one, however, 
has RAF markings—it was forced 
down in England and the pilot cap- 
tured before he could destroy it. 


not be affected and will be 
continued under the private 
management of the compa- 
nies. The plan calls for im- 
mediate assignment of sub- 
stantial numbers of additional 
aircraft to the airlines by the 
Army Air Forces.” 


New Alloy Steels Ready 


The new NE _ (National 
Emergency) “lean” alloy steels 
established by the metallur- 
gical staff of the WPB to help 
conserve nickel, chromium, 
vanadium and others have 
been added to warehouse 
stocks of Joseph T. Ryerson 
& Son Inc. 

A representative stock of 
hot rolled rounds in sizes 
ranging from % to 7 in. in 
diameter and in 6 different 
alloys will be available for the 
duration. Heretofore, these 
new steels have not been 
available for experimentation 
and it has been difficult to 
secure even small lots neces- 
sary for determining the suit- 





ability of steels. 





British Combine 
Above, British experts examine the Focke-Wulf 190, latest fighter of the 
German Luftwaffe and the first Nazi fighter to be equipped with a radial 
engine. Developing some 1,600 hp., the engine has an auxiliary fah within 
the cowling to facilitate cooling. Note the wide slots in the cowling which 
serve as exhaust ports; also the wide tread of the landing gear, showing a 
change in German design trend. (Another view appears on p. 99.) 





International 


WITH AAF IN ENGLAND 


Maj. Gen. Walter H. Frank, left, has reached England to assume command 
of the United States Air Service Command in the European theater of war 
and Brig. Gen. Robert C. Candee. also in England is commanding the Army 
Air Forces Ground Air Support. 
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“Mars” Flight Deck 
Is Pressurized 


It was recently revealed 
that the entire flight deck 
and a large portion of the 
main deck of the Glenn L. 
Martin Mars is _ pressurized, 
permitting the crew to per- 
form their duties at high al- 
titudes without using oxygen 
masks. This permits a wide 
latitude of movement among 
the crew with resulting in- 
creased efficiency. 

Only the portion of the 
plane forward of the wings is 
pressurized. This is done 
with an auxiliary engine 





; Which begins to operate at 


8,000 ft. When moving to un- 
pressurized portions of the 
plane, the members of the 
crew must pass through a de- 
compression chamber. Oxygen 
Stations are set up through- 
out the hull in case of emer- 
gency. 

Although it was not feasible 
to pressurize the whole plane, 
the entire interior is air con- 
ditioned by drawing air over 
hot coils. The total result is 
that the crew of thirteen men 
is as comfortable miles up as 
it would be on a surface ves- 
sel or on land, and operation- 
al duties can be carried out 
with maximum efficiency. 
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Serving with the American planes are writing V for Victory in the skies. And 


with the Fleet Air Arm, as with other branches of the 


' Navy of the Sky service which require direct current from an A. C. source, 
= ’ 


I. T. & T. Selenium Rectifiers are on the job. 


Remarkably light in weight—compact—I. T. & T. Selenium 
Rectifiers age particularly suitable for aircraft use. They have’ 
no moving parts to wear out or cause failure at crucial 
moments. They operate over a wide temperature range and 
can be employed at extremely high altitudes. 


Consulting engineering services available for specific requirements. 
Address Department D for descriptive bulletins. 


ITcT Selenium RECTIFIERS 


General Offices: 1000 Passaic Ave. 
East Newark, New Jersey 
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Admiral Leahy Named 
F.D.R. Military Adviser 


As Chief of Staff to the 
Commander in Chief of the 
Army and Navy, Admiral 
William D. Leahy will advise 
President Roosevelt on Ameri- 
can and United Nations strat- 
egy throughout the world. 
He will advise him on war 
in the air, too. 

Seeking to learn how Ad- 
miral Leahy stands on air 
power, Aviation has inquired 
of some of his officer friends 
in the Navy. They say that 
the Admiral time and again 
went to Capitol Hill and 
asked Congress for more men, 
more aviation training, and 
more airplanes for the Navy’s 
air arm. The Admiral will 


advise the President, they say, | 


to maintain a balance between 
land, sea and air forces. 

They emphasize his leaning 
to balanced power, but they 
say he will give both air forces 
all the scope they need to ac- 
complish whatever they can. 
There is a touch of the con- 
servative in Admiral Leahy, 
but he is a willing listener, 
and he studies what people 
tell him. He never ridicules 
other people’s ideas. 

He is cool and studious, a 
determineu fighter, like 
Roosevelt himself, and he is 
in good health. For quite a 
while he lost some of his 
spirit because of the death of 
his wife while he was am- 
bassador to Vichy, but he is 
in battle trim now, they say. 
He knows a great deal about 
the involved Nazi-French sit- 
uation in Europe, and he 
knows far too much about 
Germany’s plans and troubles 
to please Hitler. His knowl- 
edge of present-day Europe is 
one reason why the President 





ADMIRAL WILLIAM D. LEAHY, 
Military Adviser to the President 


appointed him to this unpre- 
cedented office. 

If you ask his friends: 
Will he go all the way with 
the separate air power advo- 
cates? the answer is No. 


CPT to Train Mechanics 


The Civilian Pilot Training 
Act of 1939 has been amended 
to permit the training of “me- 
chanics and ground technic- 
ians” as well as pilots. The 
enactment of this law marks 
the culmination of a long 
campaign fought by aviation 
groups who long ago foresaw 
the tremendous expansion in 
ground crewmen requirements 
which would be brought about 
by the war. 

A proposed schedule of 
training has been submitted 
to the Army Air Forces. Sec- 
retary of War Stimson previ- 
ously had requested that CPT 
train 31000 men this year. 











THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





About 12 percent is the average portion of our produc- 
tion of weapons and supplies going to other countries 
under Lend-Lease. But specific items vary widely from 
that. For instance, the shortage of a certain aluminum 
fabrication for airplanes became so scarce in Russia that 
we sent about 90 percent of our own supply over there, 
putting ourselves in a bad way for a while. 


High excitement prevailed for days when Capt. C. E. 
Rosendahl, Navy’s veteran lighter-than-air expert, ad- 
mitted he*had been ordered on a tour of non-air sea duty. 
The Navy told the captain’s friends it was merely a 
necessary preliminary to admiralty, but the friends said 
it was a way the Navy has of putting dissenters on ice. 


Don't mention it. Not long ago a famous manufacturer 
told somebody he had a contract with the Navy for a 
sizeable lot of cargo planes. We called up the Navy and 
asked if the story was true, and they said: Yes, but we 
—— thank you very much not to print any information 
about it. 


Bureau of Aeronautics is not exactly a fighting word. In 
fact it sounds to some of our friends more like a place 
where people are running mimeograph machines, and 
writing reports that no one ever reads. A big aviation 
man who bought this department a dollar lunch the other 
day said he wished the Navy would get itself a scrappier 
name for its air arm. 


If you need airline priorities in your business you better 
be making application to the Services of Supply, Air 
Division, U. S. Army, Washington. So far the airlines 
have plenty of space, but will tighten down before long. 
Right now, the preference system is functioning chiefly 
to assure war travel against any delay. Most run-of-the- 
mill citizens can get on without any certificates. The 
preference system works this way. If you are a govern- 
ment contractor, your procurement officer will take care 
of your air travel needs. If your contribution to the 
war effort is indirect, you will need a convincing argu- 
ment to get any rating. If you get a rating, one of your 
own company officers will be assigned to issue certificates 
to your trippers. 


All lines are militarized now, including Pan American 
which goes to many parts of the world, and TWA and 
United and American and the others which are now go- 
ing to many parts of the world also. If there’s no dif- 
ference in their status, presumably you can, some day, 
buy a ticket to Bangalore on United or to Liverpool on 
TWA — if you have a preference rating, and, as the lawyer 
said, if you want to. 


The Stubblefield Award goes to Hitler for building an 
airplane with an engine on one wing and a crew nacelle 
on the other. Our engineers say it’s an old idea, and all 
right too, if you want that kind of an airplane. But 
our award committee says it will crawfish, no matter how 
you fly it. 











“MUSTANG” WINS PRAISE OF RAF 


Late dispatches from Britain state that RAF pilots have put thei> stamp 
of approval on North American Aviation’s ‘“‘Mustang” fighter. Reports 
State they have been assigned to the Army Cooperation Command and have 
been used for low-level attacks on ground targets in occupied France. The 
photo shows the U. S. Air Forces equivalent, designated the P-51. This 
View reveals salient features of the “‘Mustang’s” advanced aerodynamic 
design, which incorporates the new laminar-flow airfoil. 
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Army-Navy Production 
Award to Sperry 


All plants of the Sperry 
Gyroscope Company, Inc., 
have earned the new joint 
Army-Navy Production Award 
for “high achievement in the 
production of war equipment.” 





R. E. Gillmor, president of 
the company, acknowledged 
the honor on behalf of the 
thousands of men and women 
in the organization and stated 
the recognition from the 
armed forces would be a con- 
tinuing source of inspiration 
to all the employees and 
would result in greater output. 
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SAE Aircraft Meeting 
Set for Oct. 1-3 


The Society of Automotive 
Engineers National Aircraft 
and Production Meeting and 
Aircraft Engineering Display 
will be held in the Biltmore 
Hotel, Los Angeles, Calif., 
October 1-3. 

Discussions will include air- 
craft engine performance, oil 
coolers, various types of weld- 
ing, operation and mainte- 
nance of aircraft in foreign 
fields, and plywood and plastic 
construction. 

Exhibits and reports of cap- 
tured Japanese and Nazi 
planes engines, parts and 
accessories are planned to 
familiarize American’ engi- 
neers with enemy engineer- 
ing practice. 


New Research Foundation 


The Ralph Hemphill Re- 
search Foundation was re- 
cently formed in Los Angeles 
to foster the development of 
products and methods of mili- 
tary value to the nation. The 








In a ceremony at one of Bell Aircraft Corporation's 
plants this P-39 “Airacobra’’ was purchased by the 
Jewish War Veterans of the United States and pre- 
National Commander 


sented to the Army Air Forces. 


“AIRACOBRA” PRESENTED TO AAF 
Benjamin Kaufman purchased the plane from Lawrence 


D. Beil, 
turned it over 


president of Bell Aircraft and immediately 


to Lt. Col. William L. Kimball, AAF 


representative at the plant. 





Foundation will be staffed by 
a group of aviation, plastics 
and diesel engineering author- 
ities. This staff, together with 


laboratory facilities and shop 
equipment, will be available 
to men with ideas-:and inven- 
tions, without cost and solely 





John Pheatt has been named by 
Fairchild to head up public re- 
lations for the Maryland air- 
craft division and Louis Davis 
to head up public relations for 
the New York engine division. 


Robert L. Clarkson, former pres- 
ident of Chase National Bank, 
has been elected a member of 
the board of directors of Re- 
public Aviation Corp. 


Adm. Chester W. Nimitz, Com- 
mander in Chief of the Pacific 
fleet, escaped serious injury 
when an airplane in which he 
was traveling crashed on land- 
ing at an airfield at a West 
Coast port. 


Robert H. Cone has been ap- 
pointed Brewster personnel man- 
ager, succeeding Irving Wil- 
liams, who is in South Africa 
as a member of the Lockheed 
Overseas Service, and Carl L. 
Shotter transfers to succeed 
Cone. Harry A. Loughran, for- 
mer FBI special agent is named 
new security manager of the 
plants and properties; and just 
in case Intl. League baseball 
fans have been wondering where 
Ray (Hook) Walker is these 
days—he is one of the personnel 
interviewers hiring aircraft 
workers for Brewster’s assem- 
bly plant. 


W. N. Wood has been appointed 
plant manager of American 
Propeller, succeeding Wayne 
Ed@y. 


M. Packer, vice-president of 
distribution at Packard, has been 
assigned to aircraft engine re- 
lations work. He will work with 
the air corps branches as well 
as with manufacturers. 


James T. Bain becomes mainte- 
nance and engineering depart- 
ment superintendent of TCA; 
J. T. Dyment becomes asst. 
supt. engineering, and A. M. 
Sutherland formerly fleet super- 
visor becomes asst. supt. 


Edward L. Greene, vice-presi- 


dent of Aqua Systems since May 
has been named president. 
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CALLING NAMES 


Clarence E. Stevens has been 
elected vice-president in charge 
of plant operations for Norma- 
Hoffman. 


Mayor Frank J. Lausche of 
Cleveland presented his city’s 
check for over $300,000 for out- 
right purchase of a four-mo- 
tored bomber to Secretary Mor- 
genthau. 


S. K. Towson has been elected 
president and general manager 
and W. A. Meddick, vice-presi- 
dent of Elwell Parker. 


Henry Fishback transfers from 
inspection to manufacturing de- 
partment at Pratt & Whitney. 


UAL announces the following 
changes: Joseph 8B. Leonard 
former asst. director of person- 
nel is promoted to asst. pur- 
chasing agent for the Cheyenne 
maintenance base and Edward 
H. Johnson succeeds him as 
regional personnel official. S. R. 
Newman district traffic man- 
ager at Los Angeles has been 
transferred to San Francisco 
and George H. Macomber former 
asst. traffic mgr. succeeds him. 
James Rauen on leave as gen- 
eral manager and Donald G. 
MacDonald asst. to v.p. eastern 
operations, have been commis- 
sioned captains in the AAF' new 
Air Transport Command. Mau- 
rice E. Sheahan is commissioned 
a lieutenant-colonel in the Quar- 
termaster Corps of the Army’s 
Service of Supplies, and M. P. 
Bickley, N. Y. traffic manager 
has been commissioned a major 
in the Air Service Command. 


Dr. Luthero Vargas was named 
‘Pioneer Doctor of the Air- 
ways” and awarded a certificate 
“Honoris causa’ by Pan Ameri- 
can because, while flying at 
8000 ft. en route to the U. S. to 
prepare for the establishment 
of a new Rio de Janeiro hos- 
pital, he accurately diagnosed 
a fellow passenger’s illness, and 
because of his interest in trans- 
port aviation. 


George E. Gardner, vice-presi- 
dent in charge of operations for 








Northwest has been commis- 
sioned a lieutenant-colonel in 
the AAF. 


Col. T. B. Wilson, chairman of 
the board of TWA has been pro- 
moted to chief of transportation 
service of U. S. Army Forces in 
Australia. 


Ned H. Dearborn was 
executive vice-president and 
managing director of the Na- 
tional Safety Council, succeed- 
ing W. H. Cameron, who is re- 
tiring after almost 30 years as 
managing director. 


Don |. Carroll announces his 
resignation as vice-president in 
charge of production of Vultee. 


Commander R. E. W. Harrison 
has been released from active 
duty with the Navy, after serv- 
ing a little more than two years, 


to devote his efforts to the pro- 
vision of the basic tools re- 
quired for aircraft. 


Victor S. Barnes has been ap- 
pointed vice-president in charge 
of sales for Haskelite Mfg. Corp. 


Virginia Kilbourne, writer in 
public information department, 
Northwest Aijirlines, has re- 


signed to join the WAAC’s. 


A. W. Herrington, Marmon Her- 
rington Chairman of the Board, 
has been elected director of 
ASME for a three year term. 


Asa Rountree, Jr., state director 
of aeronautics for Alabama, has 
been called for service, report- 
ing to Hdq. Fourth Corps Area. 
Edgar W. Stanford one of the 
organizers of the Birmingham 
Aero Club, and who has served 
as executive secretary of the 
joint airlines committee of Bir- 
mingham, succeeds him as di- 
rector. 


G. E. Mears assumes the duties 
of asst. supt. of communications 
in addition to his assignment as 
supervisor and Robert Burck, 
senior mechanic becomes main- 
tenance department representa- 
tive in personnel at American. 


named | 





| to aid our country in success- 
ful termination of the war. 

Members of the technical 
board are Thomas M. Shelton, 
chief of training at Aero In- 
dustries Technical Institute, 
John F. Delmonte, research 
| director of the Plastics Insti- 
| tute, Ray E. White, chief engi- 
| neer of the Hemphill Insti- 
tute of Technology, and Lieut. 
W. H. Coffin, operations man- 
ager and flight engineer of 
the United Flying Schools of 
America. 





Welding Society to Meet 


| In Cleveland 


The American Welding So- 
ciety will hold its twenty- 
third Annual Meeting in 
Cleveland, O., October 12-15. 
The four-day program will 
include many papers and dis- 
| cussions of aircraft welding 
techniques and _ problems. 
| Tentative programs are avail- 
| able from the New York City 
headquarters at 33 W. 39th. 


Big Bad Focke-Wulf 


American airplane builders 
were unable to share the ex- 
citement of the British lately 
over the news that the 
|German Focke-Wulf 190 
| fighter has an air-cooled en- 
gine developing 1580 horse- 
power at takeoff and 1460 at 
16,300 feet. As is well known, 
Pratt & Whitney and Wright 
Aeronautical both have been 
producing 2000 hp. engines for 
more than a year. It is in- 
teresting, though, to find the 
Germans turning from their 
Daimler Benz pursuit engine 
to an aircooled plant, with the 
United States already going 
into large-scale production of 
tle Vought-Sikorsky  ship- 
board fighter, F4U-1, and the 
Republic P-47, both using air- 
cooled 2000 hp. engines. 
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HE ENEMY has already felt the accurate sting of America’s 
growing might in the air. Yankee ingenuity and craftsmanship 
afe in action over. Africa, Europe, Asia and across the Atlantic 
and the Pacific...and on such airplanes as the Curtiss P-40, as well 
as on almost every other fighting plane today, Bendix Aviation, 
Ltd., equipment is used. This is our part of the great Invisible 


tew that is riding in the planes to sweep the sky for Victory! 


BENDIX! Nott Helipueed 


SUBSIDIARY OF BENDIX AVIATION CORPORATION 








Tomorrow? America will hurl into the skies the 
gteatest air force the world has ever seen. For 
months Bendix Aviation, Ltd. development and 
production engineers have worked hand in 
hand with the manufacturers to give this new air 
armada better, safer, lighter accessories. New hy- 
draulic systems...new radio developments are off 
the drafting boards and out of the laboratory. The 
prototypes are tested. Watch the sky tomorrow! 
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Pierce one panel: .125” x 3754 x 535 mild steel 
14 Different Dies — 108 Different Holes Pierced 

TOTAL TIME FOR ONE PIECE— 40.11 min. (one operator required) 
FORMER TIME —Old Equipment —6'/2 hrs. (2 operators required) 


he almost unbelievable speed and accuracy of Wiedemann Turret Punch Presses 
for short run piercing operations is attested by hundreds of users’ reports similar 





TYPE R-2 cesses 
A MIGHTY IMPORTANT 


PUNCH PRESS FOR EVERY 
METAL WORKING SHOP 











to the actual case cited above. 


The Wiedemann Turret Punch Press is the only 
truly economical method of short-run production 
for any sheet metal or plate shop in the aircraft, 
electrical, electronic, industrial sheet metal, radio, 
and shipbuilding industries. It is ideal equip- 
ment for production, experimental and laboratory 
piercing of sheets or plates. 


Type R-7 shown (on which example was pro- 
duced) exerts a pressure of 160,000 Ibs. 24 to 32 
stations with 54” throat depth. Only one operator 
required for any job. Layout and piercing is 
performed in same operation —all layout read- 
ings are taken from blueprint or chart —and are 
immediately positioned on gauge table and work 
is pierced, 

Get the facts — Write today for new bulletin 
about the Wiedemann Economy Piercing Method. 


WIEDEMANN MACHINE CO. 


1809 Sedgley Ave., Philadelphia, Pa. 





holes in mild steel up to 4” clean enough 
to be tapped. No distortion even up to full 
capacity of 15,000 Ibs. All punches equipped 


with centers. As good for experimental work 


Replace drilling operations and punching as for production small run piercing. Write 
with hand tools. Eliminate changing of for details on R-2—the time and money 
punches and dies. R-2 punches smalier die saver for every shop. 


WIEDEMANN TURRET PUNCH PRESSES & °*.°: 
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Intercontinent Aircraft 
Bought By Vultee 


Vultee Aircraft Inc., has 
purchased Intercontinent Air- 
craft Corp., thus acquiring 
the largest war industry in 
the State of Florida, G. M. 
Williams, vice chairman of 
Vultee has announced. 

Intercontinent was founded 
by Comdr. Bruce Leighton 
and William D. Pawley, who 
owned all the stock. In addi- 
tion to being a large supplier 
of parts for Vultee, Intercon- 
tinent has been prominent as 
an export organization, per- 
haps best known in connec- 
tion with supplying equip- 





ment for the AVG group in | 


China. Both Pawley and 
Leighton will devote all their 
time to war efforts in India 
and China. 

Robert E. Brown, former 
Vultee employee, who has 
been Intercontinent works 
manager, will continue there. 
Among other Vultee men who 
will serve at the plant are Les 
Rabe, factory manager; Paul 
C. Long, chief inspector; Rob- 
ert Earnest, production man- 
ager; Albert Crispin, systems 
and procedures; James K. 
Malone, executive Engineer; 
B. R. Bonnett, supt. of assem- 
blies and Charles O. Dale, 
chief tool inspector. 

Meanwhile, other changes 
in executives at Vultee have 
been announced. Richard W. 
Millar, one of the organizers 
and head of Vultee since its 
formation in 1939, resigned as 
president and a director and 
member of the executive com- 





| Major R. H. Fleet, 





LEFT: Covering an Aeronca fastened 
monorail conveyor which carries fuselages from weld- 
ing through fairing, spraying, covering and doping sta- 
The fuselage can be rotated 
so that each side, top and bottom can be placed in 
horizontal position for utmost ease of application of 


tions to final assembly. 


fabric. 


OVERHEAD PRODUCTION LINE 
to overhead 


RIGHT: Installing parts on fuselages on Aeronca’s 
overhead conveyer system. 
shops, 75 percent of the conveyor system was built 
of reject raw materials on hand at the plant. 
the system has made it possible to reduce the number 
of ships in process by 40 percent, giving more efficient 


Designed by men in the 


Use of 


use of productive area. 





mittee and a director of Con- 
solidated. He has not an- 
nounced his plans for the 
future. 

Soon after Don I. Carroll, 
vice president in charge of 
Vultee production, had been 
named to take charge of the 
Intercontinent plant he ten- 
dered his resignation. No an- 
nouncement was made re- 
garding his future plans, and 
it was not known whether his 


| 


| 


resignation was in any way | 
connected with that of Millar, | 
| nine months ago. 


or what his plans were. 
Shortly after, David G. 
Fleet, 32 year old son of 
former 
head of Consolidated, was ap- 
pointed executive vice-presi- 


dent of Vultee. He has for 
several months been serving 


| as assistant general manager 


of Consolidated on the Pacific 
Coast. 


39,000 Women 


Aeronautical Chamber of 
Commerce says 39,000 women 
are employed in productive 
capacities in the _ aircraft 
manufacturing industry as 
compared with about 1990 


Preference is given to wives 
and widows of service men. 
When first employed months 
ago, women were assigned to 
inspection, sewing, upholster- 





Members of the Advisory Committee of the Aircraft 
War Production Council, as they toured a Douglas 
plant to exchange ideas and information to increase 
output. Seated, left to right, are Jack Pierson, Douglas; 
John Demarce, Consolidated; H. V. Gaudette, Lock- 
heed; H. Bowling, Consolidated; E. Malloy, Ryan; C. 
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. TRADING “KNOW HOW” 


Sharpe, Vultee; 


C. C. Hilliard, Douglas. 
Lawson, Vultee; Harris MacIntosh, Vega; Geo. Pruden, 
Vega; R. R. Nolan and Paul Buckner, Northrop; L. H. 
Provust, Douglas; T. 0. Heydenfeldt, North American; 
G. E. Barton, Ryan and J. E. Young, Douglas. 


J. J. Fluck, North American and 
Standing, left to right, R. A. 





| assistant 
| Kimball; 


ing and light sub-assemblies. 
Now they do almost every- 
thing except jobs requiring 
lifting. At Vought-Sikorsky 
they operate spot welding 
machines; at Pratt & Whit- 
ney they work on the 2000 hp. 
Wasp engines; minor assem- 
blies at Hamilton Standard 
Propellers; Wright Aeronau- 
tical employes women on 
heavy machine tools turning 
out parts of Whirlwind and 
Cyclone engines; North 
American, Piper, Spartan, 
Bell Aircraft, Sperry Gyro- 
scope, Douglas, Boeing, Con- 
solidated, Fairchild, Vultee, 
Lockheed, Vega and others 
are using women more and 
more on their assembly lines. 
It is found they are faster 
than men on delicate assem- 
bly jobs and_ spoil less 
material. 


| Wood Plane Firm Formed 


American Aviation Corp. 
has been organized to produce 
wood planes and gliders for 
the Navy in a $250,000 plant 
to be built in western New 
York, using sub-assemblies 
fabricated by six nearby furni- 
ture plants. It is reported 
contracts totaling $5,000,000 
have already been placed with 
the company. 

Officers include: president 
and chairman of the board, 
R. N. Webster, president of 
Standard Aircraft Products, 
Inc. and president of Produc- 
tion Engineering Co; vice- 
president and general man- 
ager, Keith Rider, formerly 
vice-president and chief engi- 
neer of Doak Aircraft Corp; 
vice-presidents, Walter H. Kil- 
bourne and Wells L. Riley; 
treasurer, Frank L. Wesson; 
treasurer, L. M. 
secretary, Warren 
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C. DuBois; assistant secretary, 
Arthur W. Meyring; and gen- 
eral counsel, J. Russell Roger- 
son. 

Directors, in addition to 
Messrs Webster, DuBois, 
Rider, Kilbourne and Riley, 
are H. Perry Williams, vice- 
president of Kelsey-Hayes 
Wheel Co; Frank H. Neher, 
vice-president of Flintkote 
Corp; Harry G. Sparks, vice- 
president of Sparks Withing- 
ton Co; and John B. Farwell 
of Sperry Products. 


Universal Moulded To 
Produce C-76 Sections 


Curtiss-Wright Corp. has 
selected Universal Moulded 
Products Corp. to aid in the 
large scale production of the 
new Curtiss cargo airplane, 
the C-76. Universal will build 
sections of the structure from 
moulded,  plastic-bonded 
veneers, a composition of 
wood that is tougher than 
metal. 

Planes will approximate the 
size of transports now in use 
on airlines. Made of non- 
strategic materials, this type 
of plane will bring into urgent 
war work thousands of wood 
workers whose services are not 
otherwise contributing to the 
war effort. 

Design of the plane has 
been completed and produc- 
tion of the fabricated units 
will start immediately in the 








Virginia plant of Universal, 
under the direction of E. A. 
Hults, president, and Dr. 
Robert J. Nebesar, chief engi- 
neer, formerly chief engineer 
of the aviation section of the 
Skoda Works in Czechoslo- 
vakia. 

Universal is a_ licensee 
under the Vidal process and 
pioneered this process in large 
scale commercial develop- 
ment, and is now producing 
for the Royal Canadian Air 
Force. 


AGAtoG &A 
AGA Aviation Corp of 
Willow Grove, Pa., has 


changed its name to G&A 
Aircraft, Inc., to avoid possible 
confusion of identity with 
American Gas Accumulator 


Co., which has been generally 


known as the “AGA Co.” 


‘“‘Helldivers’’ From Canada 


Fairchild Aircraft Ltd., of 
Canada has been licensed by 
Curtiss-Wright Corp. to build 
the Curtiss SB2C-1, two-place 
dive bomber, known as the 
Helldiver. Production will be 
undertaken immediately at 
Fairchild’s Quebec plant 
where the Bolingbroke twin- 
engine bomber and reconnais- 
sance plane is now being built. 

The Helldiver is also being 
built in Canada by Canadian 
Car & Foundry Co., Ltd. 





| duction Council, 





Bring Your Own Steel 


Delegates to the Foremen’s 
National Convention to be 
held at Hotel Sherman in 
Chicago on Sept. 25-26 have 
been invited by the Black 
Drill Co., of Cleveland, to 
bring samples of hardened 
steels and steel pieces which 
have been giving trouble with 
conventional drills. 

The company has developed 
a new “Hardsteel” which will 
drill materials having a Rock- 


on ordinary drill 
presses which it is prepared to 
demonstrate to the shop men; 
thus the invitation to “bring 
your own steel.” 


New Aviation Jobber 


California Refrigerator Co., 


| air-conditioning and refriger- 
ating jobber in San Francisco | 
has | 


and Oakland, Calif., 
entered the aviation jobbing 
field on an extensive scale 
through enlargement of the 
aircraft parts and supplies 
division to keep pace with in- 
creasing manufacturing and 
servicing on the Pacific Coast. 


New AWPC President 


Donald W. Douglas, presi- 
dent of Douglas Aircraft Com- 
pany, has been elected presi- 
dent of the Aircraft War Pro- 
Inc. Mr. 


| well “C” hardness of 40 or | 
| higher 





Douglas fills the post vacated 


by Richard W. Millar, who 
resigned. Harry Woodward, 
president of Consolidated 


Aircraft Corp., was elected 
vice-president of the Council, 
a position formerly held by 
Douglas. According to policy 
rules, the Council presidency 
and vice-presidency are rota- 
ted each three months among 
members. 


Ceiling Off Logs 


Two moves to encourage a 


| maximum output of aircraft 
| spruce logs and aircraft fir— 


highly specialized products 
now used both in combat and 
in training plane production 


| —were taken by Office of Price 
| Administration. 


By amendment to Maximum 
Price Regulation No. 26 on 
Douglas fir and other West 


| Coast lumber, OPA provided 


that (1) existing contracts for 
the delivery of aircraft fir to 
Lend-Lease purchasers and to 
the military services are not 
subject to the maximum 
prices established for air- 
craft fir in MPR No. 26 and 
delivery may be made at con- 
tract prices; (2) For 60 days, 
July 10 to Sept. 10, 1942, sell- 
ers of aircraft fir may enter 
into contracts for delivery at 


| prices higher than the estab- 
| lished maximum pending ac- 


tion by OPA on the seller’s 


| application to charge higher 


than ceiling prices. 





Eight hundred tons of air- | 


plane engine forgings, pre- 
pared for shipment to France 
before the outbreak of war 
made delivery impossible, have 
been seized by the WPB, they 
reported. The _ requisitioned 
material is of extremely high 
quality. More than half of it 
contains at least 3 percent of 
nickel, and varying amounts 
of other critically needed al- 
loying elements. Since the 
forgings, designed for French 
planes, cannot be used in their 
present form in the produc- 
tion of- American Motors, 
which call for different speci- 
fications, they will be re- 
melted and used in the pro- 
duction of high-grade alloy 
steels. 


Eighty-seven tons of scrap 
materials of all sorts were col- 
lected by Lockheed & Vega 
Aircraft Corps. Desks, work- 
benches, shelves and dark 
corners were stripped of scrap. 
Salvage officials estimated the 
replacement value of the scrap 
at $500,000. At Lockheed it 
was discovered that 30 per- 
cent of the “scrapped” parts 
(by value) could be returned 
to current production; at 
Vega, the live-parts recovery 
was 40 percent. This was due 
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ASSEMBLY LINES 


to the common practice 
among factory workers of 
“saving” extra parts for some 
remote emergency—which us- 
ually fails to emerge, freezing 
the parts. 


A photo copying device, al- 
most twice as large as any 


| ing of executives of 


other similar machine in the | 


world, is employed in the en- 
gineering department of Cess- 


na Aircraft Co. It turns out | 


templates as large as 4x10 | 


ft. from which parts are pro- 
duced for Cessna “Bobcats” 
and “Cranes,” twin-engined 
transitional bomber - pilot 
training planes used by AAF 
and RCAF. Copy machine 
was built to Cessna’s specifi- 
cations by the Hunter Co. of 
Syracuse, N. Y. 


So far 3,554 suggestions blanks 
have poured into the engineer- 
ing idea box at the Boeing 
plant. Of these, 2,842 were 
found unsuitable, 672 still are 
under investigation, and 40 
have been accepted. The ap- 
proved ones range from design 
changes on the B-17F, through 
tool, jig and fixture designs, 
to minor safety suggestions. 


Plant acreage doubled and 
number of employees quad- 


| 


| 


| 





| the Dresser 


| factories, 


. . By Dorsey Adams 


rupled was the report on Pa- 
cific Pumps Works made by 
C. P. Clark, president of Clark 
Brothers Co., an affiliated con- 
cern, to a West Coast meet- 
these 
and officials of 

Corp., another 
affiliate. He further stated 
that all these concerns are 
100 percent on war produc- 
tion. 


companies 


A new Army-Navy production 
award for war workers and 
with outstanding 
production records, has been 
announced by the War and 
Navy Departments. The serv- 
ices will make the award 
jointly, and it replaces the 
present Navy “E”, the Army 
“A”, and the Army-Navy Star 


| be 


Award. The new award is a | 


flag, swallow-tailed, 
white capital “E” in a yellow 


with a/| 


wreath of oak and laurel | 


leaves on a vertically divided 
blue and red background in a 
white border. The Army flag 
will be on a red background 
and Navy on blue. Employees 
will wear a similar pin. 


Silver lined bearings are now 
being used effectively in air- 


craft engines according to the | 


American Silver 


Producers’ | 





Research Project. Some of the 
bearings are complete rings 
coated inside and outside with 
Silver and some are split and 
coated on the inside surface 
only. Silver is understood to 
capable of carrying a 
higher load than babbitt, is 
a better conductor of heat, 
and retains its hardness at 
temperatures above those fea- 
sible with babbitt. ~ 


Six hundred pounds of strate- 
gic metals are being saved in 
the construction of the Vultee 
BT-13 training plane for the 
AAF by use of wood, and 
metal saved can be put into 
fighting planes. Experimental 
models of the BT-13 with the 
plywood substitutions have 
been completed and accepted 
by the air forces. The process 
involves conversion to wood of 
the outer wing panels, flaps, 
ailerons, side panels, and the 
complete monocoque and em- 
pennage or tail section of the 
airplane. All of the structural 
elements, spars, ribs and 
bulkheads are of plywood. The 
absolute minimum of metal 
used in construction of ply- 
wood components is confined 
chiefly to fastening devices 
and fittings. 
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Having nightmares, Schicklgruber—could American 
aircraft production be disturbing your Nuremberg 
naps? 


You should toss and turn, Schicklgruber, because no 
man in history has so many free people all sweating 
towards the same end—yours! 


You've never heard of us here at American Screw 
Products, but you'll feel the impact of our products 
and those of the thousands of firms who are making 
the millions of little things that go into our war 


planes. And you do know our war planes. 


Anyway, we like to think that we aren't helping 
your nerves any, when we're beating schedules on 
precision aircraft hydraulic parts and fittings, tool- 
ing up to produce new units (often before orders 
have reached us), yes, anticipating the aviation 
industry’s needs and filling them. 


And that’s one big reason why we enjoy the 
tougher jobs, why we say “For hydraulic fittings that 
can’t wait—Ask American!” 


FOR HYDRAULIC FITTINGS THAT CAN'T WAIT 


ASK AMERICAN 


7000 AVALON BLVD.-LOS ANGELES, CALIF. 
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The Age of Air Transport 


As the eighth month of the 
global war was nearing its 
end, the airlines of the United 
States were presented their 
future on a silver platter. The 
Air Transport Command, un- 
able to cope with the ever 
increasing expansion of its 
duties, announced quietly that 
the airlines of the Americas 
would soon be flying to every 
point where an American 
soldier was stationed. To 
make this expansion possible; 
a sizeable part of the cargo- 
plane production would be di- 
verted to the lines they were 
to maintain under Army di- 
rection. This means at least 
300 new cargo carriers by the 
end of 1942, a liberal quantity 
of the C-47s, Curtiss C-4é6s, 
Douglas C-54s and perhaps 
some Lockheed Constellations, 
as yet without military desig- 
nation. 

While the exact routes the 
airlines are to fly have not 
been released yet, some indi- 
cation was given by a map 
hanging at the Washington 
National Airport, which 
Showed connections from 
Dutch Harbor and Nome to 
New Zealand and Australia, 
from New York to Scotland 
and England, to South 
America, Africa, Russia and 
India. Under the pressure of 
war the airlines are to attain 
an expansion which even the 
most far-seeing expert had 
not hoped to see for at least 
10 years. 

Most of the points are al- 
ready connected by some of 
the airlines, or by the air fer- 
ries. In some cases, concen- 
trations of aircraft have flown 
vital supplies to location, and 
America’s commercial  air- 
planes have seen some queer 
cargoes and airports. 

It is predicted for instance 
that an on the hour service 
will be maintained with Eng- 
land by TWA and American, 
24 hours a day, 7 days a week 
and 52 weeks a year. United 
and Pan American, the latter 
already doing a magnificent 
job, will be seen on airports 
in Australia and India with 
a two or three a day schedule. 
The smaller airlines were to 
be given vital connections to 
Central America, Alaska, and 
any other points which were 
not included in the scope of 
their bigger sisters. 

Some of the airlines, seeing 
that it would perhaps have 
to come to such an expansion, 
and hoping in inner parlors, 
began training the necessary 
personnel quite some time ago. 
Notwithstanding this pre- 
training, pilots and ground 
forces still are the biggest 
problem now confronting this 
country’s global airlines. In- 


258 





credible results have been ob- 
tained by speeding up the 
training six to eight times, 
with classes dwarfing the old- 
Style 50 or 60 men. To make 
this expansion possible, Uncle 
Sam will use the results of the 
occupational qgestionnaires re- 
cently sent to all men not in 
the service, and transfer ex- 
perts from other branches of 
the service. Still, it may prove 





to be the biggest hitch in the 
biggest airline program con- 
ceived, and may delay com- 
pletion of the final picture for 
some time. 

That the airlines were able 
to do the job, even with equip- 
ment which they now have, 
had been proven many times 
during the past 7% months, 
cargoes approaching the mil- 
lion pound a week mark. 





GREENLAND RESCUE 


Crew members of the Flying Fortress forced down on a Greenland ice cap 
await rescue by Lieut. Col. Bernt Balchen, famed Arctic explorer, and Lieut 


A. Y. Parunak of the Navy. 


Balchen and Parunak 
Rescue Feat 


Lt. Col. Bernt Balchen and 


Lt. A. Y. Parunak, of the 
Army and Navy respectively, 
recently rescued 13 Army and 
2 Navy fliers from the polar 
icecap of Greenland. The 
Army fliers were stranded 
with a Flying Fortress about 
100 miles from a Navy base, 
and were rescued after a 12 
mile trip over ice to a Navy 
PBY which had landed on a 
small lake in the ice. Guided 
by the PBY dropping maps 
with shortcuts from overhead, 
the fliers reached the lake 
with Balchen in command. 
The men were taken out in 
two trips—the lake drained 
into the icecap shortly after 
the second take-off had been 
made. 

The second rescue was ac- 
complished in much the same 
manner. Credit for the dar- 
ing rescues goes to Lt. Col. 
Balchen and Lt. Parunak and 
the crew of the PBY, who 
made optimum performance 
of the plane’s engines possible 
for the take-off on the re- 
stricted lake surface. 


New Axis Aircraft 


In Germany, tests are being 
completed on a new torpedo 
seaplane built by Blohm and 
Voss. With three engines in 
the fuselage it appears to be 
of novel design, though no 
further data are available now. 
Blohm and Voss also built 
the asymmetric plane _ re- 
‘cently seen in news pictures. 





Canadian News 
By James Montagnes 


Toronto’s two big aircraft 
plants, National Steel Car Co. 
Ltd., and De Havilland of 
Canada Ltd., have set up a 
joint aircraft employment 
bureau where applicants for 
either plant are interviewed 
by experts. The two com- 
panies share the cost. 


The first Canadian-made 
gliderplane has come through 
it flight tests successfully, 
Officials of the de Havilland 
Aircraft Co. announced at 
Toronto late in July. The 
glider reached an altitude of 
5,800 ft. in the course of a 
two-hour flight which in- 























































cluded a forced spin, from 
which it recovered with ease, 
and various types of dives. 
The glider was towed into the 
air by a de Havilland Tiger 
Moth and released at 1,380 ft. 
It is the result of enterprise 
on the part of a group of the 
company’s engineers who had 
had considerable flying and 
guding experience in Poland. 
It has a plywood covered 
cockpit enclosing the pilot. 
No announcement has been 
made as to mass production. 


The first Canadian-built 
Cataline PBY5 amplibian air- 
craft was launched on July 28 
at Vancouver. The Catalinas 
are being built in a huge new 
plant in the construction of 
which only timber was used 
for the trusses, columns and 
exterior finish, thus effecting 
a saving of steel needed for 
other wartime purposes. The 
plant employs 2,500 men and 
women on PBY construction. 
At the launching Ralph P. 
Bell, director-general of air- 


| craft production for Canada, 


told workers at the Boeing Co. 
of Canada plant to “build 
planes fast or pull rickshaws 
for the Japs,” He referred to 
another Canadian company 
in eastern Canada which is 
also making the Catalinas. 
He said it was a new organ- 
ization starting from scratch 
long after the inauguration 
of the west coast organization, 
but the eastern employees had 
promised him they would 
overtake and beat their west 
coast friends. Mr. Bell pre- 
dicted maximum production 
would be reached by 1944. 


The Canadian Car and 
Foundry Co. has a $60,000,000 
contract for 1,000 Curtis dive 
bombers. The plant. will be 
busy at full production on this 
order until late in 1944. The 





NEW RAF HEAVYWEIGHT 
The Avro “Lancaster” is the latest four-engined heavy bomber to go into 


service for Britain. 


Powered by four Rolls Royce Merlins, this plane is 


being produced by a number of British and Canadian plants. While most 
data are restricted, its performance is such that daylight raids on important 
objectives are possible without large losses. The range is reported to be in 
excess of 1700 miles with a heavy load. 
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CHARACTERISTIC ITALIAN POSE 
Seldom seen on any front, the Macchi C202 is a rather obvious copy of 


the Curtiss XP-37, the P-40’s forerunner. 


Forced down by the South 


African Air Force, it landed in the desert, and will probably be repaired. 
With 1,200 hp. at 16,000 ft. high speed is 330 mph. at critical altitude, 
where it is outflown and outgunned by all existing pursuits, having only 
two .5 machineguns firing through the airscrew circle. 





first plane is to be produced 
early in 1943. The _ dive 
bomber is also to be built for 
United States account by 
Fairchild Aircraft Ltd. plant 
it was announced in the 
United States recently. A new 
plant is being built for the 
mass production of the dive 
bombers. 


Aero Timber Products Ltd., 
a new government company, 
has been started to develop 
and increase production of 
airplane spruce for both Can- 
ada and Great Britain, Muni- 
tions and Supply Minister 
Cc. D. Howe announced at 
Ottawa recently. The com- 
pany will control the con- 
version of airplane spruce 
from logs into lumber for a 
greater recovery of grades and 
specifications suitable for air- 
plane requirements. West 
coast logging company execu- 
tives are directors of the new 
company, which will have ‘its 
headquarters at Vancouver. 


The first Cornell type pri- 
mary . intermediate training 
plane ever to be assembled in 
Canada was tested recently 
at Fleet Aircraft Co. It is a 
converted Fairchild-Fleet 
trainer in which 400 changes 
have been made in the origi- 
nal type PT-19, as originally 
built for the United~ States 
Army. The plane was finished 
a month ahead of schedule 
and is the first of several 
hundred to be delivered to the 
Royal Air Force and Royal 
Canadian Air Force training 
camps in Canada. The Cana- 
dian company beat three 
American plants engaged in 
production of the same model. 


News Notes From Britain 


BOAC’s Problems—British 
Overseas Airways, responsible 
for services between the Brit- 
ish Isles and the outlying 
parts of the Empire, has been 
faced with many difficult 
problems since the beginning 
of the war. Today it still 
serves over 40,000 miles or air- 
lines, but no more than 100 
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aircraft are available. Con- 
centration of British produc- 
tion on warplanes meant that 
the BOAC had to be content 
with converted aircraft for 
replacements. Ati present 
some 20 entirely different 
types of flyingboats and land- 
planes are in use, and as the 
BOAC fleet is so small, the 
available planes have to do 
more work than would have 
been thought advisable before 
the war. The corporation 
still has 12 of the original 28 
Short Empire flyingboats in 
service. Mostly based at Dur- 
ban (South Africa) for the 
horseshoe section of the Em- 
pire Route which linked South 
Africa with Australia via In- 
dia, they now fly to India 
only. Among more recent 
additions to the BOAC fleet 
are some Whitley bombers 
which were converted for 
commercial service. All new 
purchases by BOAC are sub- 
ject to Air Ministry sanction, 
and there seems to be some 
difference of opinion between 
the airline and the Ministry 
as to the advisability of new 
additions to the BOAC fleet. 
Leading officials estimate that 
about fifty new (not con- 
verted) aircraft are needed to 
maintain the essential serv- 
ices on external airlines. 


New Towns—New Airports. 
—Airport design for rebuilt 
cities is one of the questions 
which will be decided by the 
planning authorities set up 
under the Ministry of Works 
and Planning. The pre-war 
airports are unlikely to be 
able to cope with post-war 
developments, and to find 
space for new airports will 
not be easy. In London no 
large airports can of course be 
built in the center of the city, 
most favored at present are 
large airports outside the city, 
possibly fields now used by 
bombers. Fast connecting 
ferry planes, perhaps heli- 


copters, would bring the pas- 
sengers to the middle of Lon- 
don. Since a large amount of 
rebuilding has to be done in 
any case, and whole districts 
of the metropolis must be re- 








The parent company, 


CAB. 


ing operations feasible. 


it will be out of date. 


seems likely. 





ON SCHEDULE... by “Vista” 


American Export Airlines, still somewhat chagrined by 
the mailpay turndown in the Senate, have started and 
maintained an excellent trans-atlantic service for some 
time. The new Sikorsky boats seem to be working out to 
everyone’s satisfaction, combining comfort with speed. 
American Export Lines, 
recently ordered to abandon control of the airline by the 
It is not expected that this will have any great 
influence on the line’s operations or future plans. With 
eventual mail contracts a certainty, financial support 
from the parent will not be needed, making selfsupport- 


The French Potez Scan 161, mentioned in the May 
issue, was recently testflown with reasonable results. This 
airplane now has a gross weight of 47 tons, with a usable 
load of 22 tons, which is normal. Only outstanding 
feature is the fact that reversible propellers are used, 
simplifying water maneuvres. While this is nothing new 
technically, it is believed that this is the first use of this 
device on a commercial seaplane. Considered in America 
several years ago, advantages did not seem to weigh up 
against the increased weight and engine complications. 


The fact that these planes have German markings 
throughout, seems to coincide with reports that the 
Nazis will use these planes for their own brand of com- 
mercial service. Conditions being as they are, reports of 
delivery of 25 to 30 Bloch 161 “LLumbering Ducks” to the 
Air France successor, and plans for 120 and 250 ton boats, 
must be taken with a large grain of salt. 
all this equipment is for postwar commercial use, when 


Recent reports told of a new “airline” established by the 
Axis, in this case Italy, to connect them with the Japs. 
Using Savoia planes, perhaps of the new fourmotored 
type, the first trip via Djibuti, Vichy controlled Red Sea 
port, was accomplished in 45 hr. The distance from the 
Greek area being some 8000 miles to the nearest Jap 
outpost, the existence of a base in mid Indian ocean 
A combination of seaplanes with the 
German catapult motherships may be the answer. 


was 


Reportedly 








built, the construction of a 
small airport should not prove 
impossible. Other English 
towns which are now prepar- 
ing plans for the rebuilding 
of their bombed districts are 
also examining the question 
of airports. Southampton, 
well-known as a transatlantic 
liner port, hopes to acquire an 
equally prominent position 
for transatlantic flying boats, 
but other towns have similar 
plans. 


Asymmetrical Aircraft—Dr. 
Vogt, designer of the asym- 
metrical BV-141, was ordered 
to provide exceptional visi- 
bility for military operations. 
A study of the thrust and slip- 
stream and their reactions, 
led to the conclusion that the 
asymmetry should be ar- 
ranged in such a way that 
thrust and slip-stream can- 
celled each other. The air- 
screw, situated on the left, 
turns the plane to the right, 
while the slip-stream, striking 
the fin from the left, turns 
the plane to the left. In tests 
it was found that the swing 
met when changing from level 
to climbing flight, which can 
be very strong in single-en- 





gined ' aircraft, was rather 
moderate. The torque is can- 
celled out by trimming the 
ailerons, while the right tail- 
plane was eliminated solely to 
improve the field of fire. 


New German Radial—The 
BMW-801A engine, used in 
several German planes, in- 
cluding the FW-190 and the 
Do-217E, has aroused great 
interest in British engineering 
circles. It is a two-row 14 
cylinder radial engine with a 
volume of 42 litres (2563 
cu.in.), giving 1,580 hp. for 
take-off and 1,460 hp. at the 
critical altitude of 16,300 ft. 
Special features studied on 
planes shot down over Eng- 
land are the cooling and cowl- 
ing. The twelve bladed cool- 
ing fan mounted directly be- 
hind the airscrew runs at 3.14 
times shaft speed. It gives 
adequate cooling at high rpm. 
and low forward speeds and 
also serves a low drag oil- 
cooler mounted immediately 
behind it. A controllable slot 
at the rear of the cowling pro- 
vides space for the exit air 
without disturbing the air- 
flow or adding anything to 
the drag. 








Se 


—s ~ 
a ee 
< ee 


Mat une 


EDO FLOAT GEAR 


STANDARD THE WORLD OVER 


Edo manufactures single and twin float gear for military aircraft. 
Complete technical data and advisory engineering service available. 
Edo Aircraft Corp., 402 Second Street, College Point, N.Y., U. S. A. 
Contractors to U.S. Navy, U. S. Army Air Forces and Foreign Governments. 
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TRANSPORT AVIATION 





Airlines Merged with Air Transport Command; 
Many Will Be Extended to Foreign Countries 
To Fly Troops, Weapons, Supplies, Parts 


Washington (AviaTION Bu- 
reau)—For several years now, 
since war first threatened the 
United States, opinion has 
differed on what would hap- 
pen to the airlines. General 
Harold George, chief of the 
new Air Force Air Transport 
Command, gave the conclu- 
sive answer last month when 
he said the lines would be 
assigned routes all over the 
world, and would get equip- 
ment to fly them. Their 
traffic will be men and mate- 
rials for war. 

It will be recalled that dur- 
ing the last few years the 
Army has been building up a 
transport system of its own. 
A year ago it had 50-odd 
planes plying between United 
States Air Depots and Air 
Bases in Panama, Alaska, and 
other possessions. What hap- 
pens now is this: the Air 
Force is calling in the air 
transport system to serve as 
expert and partner in rushing 
war traffic to all the battle 
fronts. 

This was not a mere wind- 
fall for the airlines. The as- 
signment is the result of a 
cooperative attitude and serv- 
ices skillfully rendered on the 
part of the transport men. 

General George exhibited a 
map, off the record, showing 
where the various lines will 
go. For instance, without re- 
vealing detaii, United and 
Pan American will serve Aus- 
tralia and India; Braniff and 
Eastern will be added to exist- 
ing services to Central 
America, and so forth. 

These assignments’ mean 
little, because a turn in the 
war might require all of them 
to concentrate on one point, 
on Alaska, for example. These 
military assignments will have 
no value in postwar civil de- 
Signation of routes, but they 
might be considered at face 
value when the Civil Aero- 
nautics Authority steps into 
the picture. 

During the rest of this year, 
it is expected the airline sys- 
item will receive some 250 
additional planes which, in- 
cluding the approximately 170 
that have been left, will give 
a total of about 420, or roughly 
100 more than the lines had 
before the Army took 170. But 
the Army’s 170 presumably 
will be on the lines, so the 
total fleet will be around 590. 
A substantial portion of all 
military cargo production will 
go to the Air Transport Com- 
mand-Airline Combination 
from now on, and the fleet 
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will grow to impressive num- 
bers next year. 

No doubt several kinds of 
transports in production will 
go to the Command, but main 
emphasis will be on DC-3, 
DC-4, the Curtiss C-46 and 
the Curtiss “all-wood” C-76, 
which is somewhat smaller. 
Unofficial information indi- 
cates a number of Consoli- 
dated B-24 bombers are being 
converted for cargo work by 
the factory for the lines. 

This is by far the largest air 
transport project ever initi- 
ated and its potentialities for 
the post-war world are prac- 
tically unlimited. 


CAB Orders On Routes 


The Civil Aeronautics Board 
has amended the certificate of 
Transcontinental & Western 
Air, Inc., to permit transpor- 
tation of mail on the St. 
Louis-Detroit route via inter- 
mediate points at Cincinnati, 
Dayton and Toledo, Ohic. The 





route will be known as No. 58. 

The Board also authorized 
TWA to temporarily suspend 
service between Chicago and 
co-terminal points at Newark 
and New York on Route No. 
44. 

Northwest Airlines, Inc., was 
exempted from provisions of 
Section 401 (a) of the CAA 
Act to permit it to tempo- 
rarily engage in transporta- 
tion of persons holding priority 
authorizations and mail and 
express to and from Great 
Falls, Mont., as an intermedi- 
ate point between Billings and 
Butte on Route No. 3. 

The board exempted Pan 
American Airways Inc., from 
the same provisions to permit 
transportation of passengers, 
mail and cargo between New 
York and San Juan; New 
York and Port of Spain; New 
York and Beleml, and New 
York and Natal. 

United Air Lines was granted 
permission to extend service to 
Bellingham, Wash., an inter- 
mediate point on Route No. 57 
through use of Bellingham 
Airport. 

The temporary suspension 
granted Eastern Air Lines on 
service between Atlanta and 
Tampa was rescinded and 
service will be resumed. 





United Gives Up Planes 
But Gains Revenue Miles 


With wartime traffic as a 
major factor, revenue pas- 
senger miles of United Air 
Lines has been showing a 
seven percent increase over 
corresponding periods in 1941, 
Harold Crary, president, re- 
ported. United’s half-year 
revenue passenger miles were 
given as 115,937,321, compared 
with the 1941 first-half figure 
of 108,668,855. 

This increase was accom- 
plished despite the turning 
over of a substantial number 
of planes to the Army. By 
elimination of sleeper planes 
and adding stops to reduce 
gasoline loads and by altering 
some schedules to give a 
quicker turn-around of ships, 
United was able to increase 
the number of seats per plane. 

Company currently is carry- 
ing approximately one-third 
of the nation’s air cargo, re- 
cording a 147 percent increase 
in air express pound-miles 
and a 58 percent increase in 
mail pound-miles for the first 
half of 1942, as compared with 
the first half of 1941. The 
second half showing will 
probably be even better. 





FORM NATIONAL ASSOCIATION OF SUGGESTION SYSTEMS 


Representatives of 28 airline, aircraft, railroad, rubber, 
radio, electrical and other industries at meeting which 
started action to set up national association for em- 
Front row, left 
to right shows George Payne, Dept. of Commerce; 
Miss M. A. Deckard, RCA; E. S. Taylor, Pullman Co.; 
F. R. Evers, Public Service Co. of Northern Ill.; C. R. 
Riker, Westinghouse; Miss M. Bartlett, Marshall Field 
& Co; A. D. Levert, Gaylord Container Corp; A. G. 
Nordholm, WPB; R. F. Ahrens and F. A. Denz, UAL. 
Others in the group are Jack Day, American Airlines; 
Cleon Miller, Armstrong Cork; J. T. Williamson, C B & 
Q RR; Ray Maag, Commonwealth Edison; W. E. meet. (See page 213 for suggestion plans story.) 


ployee suggestion plan operations. 






Nickey and Adrian W. Smith, Curtiss-Wright; B. E. 
Seaver, B. F. Goodrich Co; H. C. Marmaduke and 
H. V. Bestock, Illinois Central; J. J. Klocke and J. D. 
Fraser, International Business Machines; C. R. Weiss 
and J. M. Bryant, Link-Belt; Walter Jones, Marshall 
Field; B. W. Elsom, Milwaukee-Boston Store; George 
Mason, Penn-Central; H. F. Foley, People’s Gas Light 
& Coke; J. W. Bass and R. G. Haggerty, RCA; H. W. 
Seinwarth, Swift & Co; E. W. Steinweg and M. M. 
Wood, Youngstown Sheet & Tube; P. M. Willcox, E. 
Van Vechten, E. C. Thomas, John Porter and Robert 
Donovan of United Air Lines, which sponsored the 
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t For full details on the 
vi, simplicity of this meth- 
od of storage, and the 
speed of stacking and 
unstacking, write: 


x. & 





Scott WaANGcA 
stacking planes 


Five planes stacked take the space of | 
only two with this unique (patented) 
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This modern new plant, completely and efficiently tooled, is maintaining 
production up to schedule —delivering orders on time! 


| arrivals 


DC National Airport 
Has 208 Daily Arrivals 


An average of 208 daily 
and departures of 


| planes at the Washington Na- 


| rivals and departures. 


tional Airport was recorded 
in a year and 14 days of oper- 
ation. This figure includes 
landings of all types of planes, 
commercial, military, itiner- 
ant, cargo and local flights. 
April 1942 was the high month 
for passengers with 64,658 ar- 
With 
curtailment of airline activity 
necessitated by transferring 


| airplanes to full war work, 
| passenger traffic has dropped 


R “SPACE SAVERS” 


for 


method! Hangar space is greatly con- 
served, and room is provided for 
additional ships. Scott “Space Savers” 
consist of two wheel cradles and one 


dles are strongly constructed; each 
equipped with 4 casters. 


Two men can easily stack a ship in 
3 minutes. In stacking, the ship’s cen- 
ter of gravity moves far ahead of the 
wheel center-line, providing a safe, 
stable condition. (To place ships in 
tight formation without stacking, 


the wheel cradles only can be used.) 
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nose cradle for each plane. These cra- | 


| off considerably. 


Casual ob- 
servation indicates a large 
percentage of traffic is in 
DC-3s converted to Army 
service. 


CAB Reports On Crash 


The CAB has issued its re- | 


| port on TWA’s accident, Jan. 

16, 1942, at Las Vegas, Nevada, 
|in which 19 passengers and 3 
crew members were killed. 
Fifteen minutes out of Las 
Vegas, the plane collided with 
Potosi Mountain, at 7,770 feet, 
|under satisfactory weather 
| conditions. 

The board gives as the 
cause failure of the captain 
to follow the proper course by 
making use of navigational 
facilities available. Use of an 
erroneous compass’ course, 
blackout of most of the bea- 
cons due to the war emer- 
gency, and failure of the pilot 
to comply with TWA’s direc- 
| tive of July 17, 1941, request- 
ing pilots to confine flight 
movements to actual on- 
course signals, were contrib- 
uting causes, the board said. 

As a remedy for further 
| Similar accidents, the board 
| proposed that planes (1) re- 
main within the confines of 
proper twilight zone flights, 
and (2) fly at an altitude of 
1000 feet above the highest 
obstacle within 10 miles of the 
center of the course. 
| The House Nichols Commit- 
| tee had already issued its re- 
port on this accident, finding 

the pilot at fault. 


PAA Emergency Flights 


Recently Pan American’s 


Mexican Company, Mexicana | 


de Aviacion, completed six 
emergency flights necessary 
for the war effort, across the 
Gulf of Mexico from Merida 


on the Yucatan peninsula 
carrying survivors of tor- 
pedoed Allied ships, to New 
Orleans where new ships | 


waited to be taken to sea. 


We Have Lemon and Malt 
Adoption of dextrose tablets 


and 
weight 


conserve space 
on transport planes 








to replace other refreshments 
and | 








|; has been announced by TWA 
as a result of the successful 
use of dextrose as food in sup- 
plying energy and slaking 
| thirst for American soldiers on 
war fronts. TWA’s adoption 
| of the dextrose tablets has cut 


considerably its stock of 

| former refreshments provided 
passengers and is able to add 
more space for war passengers 
and mail. The tablets, in 
malted milk and lemon flavor, 
are being served by air host- 
esses on each flight and are 
available on request of pas- 
sengers at any time. 


Air Freight Priority 


Application for air cargo 
priorities involving shipments 
by air to destinations in Cen- 
tral and South American 
countries will be received by 
the ‘Transportation Control 
Division, Office of Exports, 
Board of Economic Warfare. 
Exporters are requested to 
apply for air cargo priorities 
only when movement by air 
is considered essential to the 
War program, and have been 
notified to submit applica- 
tions for such cargo priorities 
whether shipment is being 
| made under general or indi- 
| vidual license. 





EAL to Train 
75 More Pilots 


Eastern Air Lines has initi- 
ated an intensive pilot-school- 
ing program for the training 
and assignment to scheduled 
fiying duty of 75 pilots during 
the next seven months. 

An instrument rating must 
be held by pilots before they 
are eligible for the course. Six- 
teen of the quota of 75 pilots 
are now in their third week of 
training at Newark, N. J. 

The course includes two 
weeks’ ground school training 
during which students receive 
80 hr. instruction on every 
phase of airline operation hav- 
ing directly to do with the op- 
eration of flight equipment. 

The third week is devoted 
ito “dead heading,” which is 
| parlance for riding as a non- 
working member of the crew 
observing operations tech- 
nique. Students spend from 
30 to 40 hr. on this assign- 
ment, occupying an observer's 
seat in the cockpit where they 
view the captain and the pilot 
| at work, flying schedule oper- 
| ations. 

Before a pilot is assigned to 
co-pilot duty, he must fly un- 
| der the direction of a check 
pilot who makes a detailed 
| report on his qualifications. A 

written examination, compre- 
hensive in scope, concludes the 
| schooling period. The gradu- 
| ate is assigned to flight duty 
as co-pilot under the super- 
vision of a veteran million- 
' miler captain. 
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Scot steERABLE AND FULL SWIVEL 
Tak Wheel rbssemblies 


One of the most extensively used tail wheel assemblies 
on trainers, this Scott development (known as Model 
AST-8) is supplied in a wide range of models, for 


Wear Washer is brazed 

te the nut to distribute 

wear over the ago outer 
ga ee + of the we 

Note vertical and hori 
— 


zontal grease 


Aeroncas and other planes. Extremely light in weight, 
yet rugged and dependable. Extlusive dampner feature 
provides a dampening of the swivel action to prevent 
rotation in the air or the swivelling movement on the 
ground. Throughout every detail of construction, this 
Scott Tail Wheel Assembly is matched to the exacting 
demands of the Victory program. 


PARTS LIST 


-03 Attachable Rudder 
to control Steer- 
ing Action. 


Connectors from 
Rudder Arms to Tail 
Wheel Assembly. 


Damp a Avonthy 
only. only. (Wear 
to y eeg Reo. 


or 
_= te provide Lubr ton 
on every wearing eas 


of the swivel. 
- Graphite-ringed 


thrust bearing. 
Hard Bronze. 


O02 (without steering arms) 


or 
02S (with steering arms) 








2 
7 


EL PE RN NT EE TE LTR Oo oe 


-01 Attaching Bracket, 

complete with Swiv- 

el Bearing (s). 

-01B Swivel Bearing (s) 
only. 

-02 Fork only (without 
steering arms). 

-02S8 Fork only(with steer- 
ing arms Attached). 


-06 Axle Assembly. 

-07 Pressed Steel Hub with 
Bearings (without tire). 

-08 Ball Beari only, for 
Pressed Steel Hubs. 

-09 Garlock Grease Seals 


-010 gz 2.00 Solid (Cushion) — 


a 


-04 


-05 





ves, 


Scot! sTEERABLE AND FULL SWIVEL 
Tal Wheel Assemblies 


This husky, efficient Scott Assembly (Model CST-12) is standard equipment 
on all Piper Cubs and faithfully measures up to Piper performance. Here’s 
the lightest tail wheel assembly made—long-time dependability is assured 
by individual static-testing of each assembly for shock resistance. Design 
embodies Scott dampening feature, plus all the other Scott structural ad- 
vantages. This Scott contribution to, Victory is daily proving its superiority. 





Scot! BRAKE PRESSURE UNIT 


Designed for use with - 
hydraulic brakes em- 
ployed by light aircraft, 
the SCOTT Brake Pres- 
sure Cylinder (B-711) is 
probably the simplest, 
most fool-proof and 
positive unit of its kind. 
Representing.a new 
refinement of a time- 
proven hydraulic prin- 
ciple, the Scott Brake 
Pressure Unit fulfills an 
important need today to bring efficient, dependable action to modern 
light aircraft brake systems. Light in weight (only 23 ounces), this unit 
is also exceptionally compact. Details on request. 


Scot! OXYGEN MANIFOLD (M-78) 


This development by Scott engi- 
neering typifies Scott specializa- 
tion in vital aircraft accessories. 
Its function, in oxygen system, is 
to direct the flow of oxygen from 
an outside source to service tanks, 
from service tanks to the oxygen 
regulator, or to other equipment. 
Prevents loss of total oxygen sup- 
ply in event of direct tank hit. 
Designed to serve any number of 
tanks either centrally located or 
dispersed throughout the ship... 
Note compact construction — 
weight is only 15 ounces. Details 
promptly on request. 




























Patent Pending 





Many other Scott accessories, now in production are of such a nature 
that they cannot be publicized...Scott is ready to study your particu- 
lar accessories problem! Your inquiry will receive prompt attention. 
SUPPLIERS TO THE WU. S. 
FORCES AND * *« 


ARMY AND NAVY AIR 


AVIATION Ss 
LEADING AIRCRAFT MANUFACTURERS 


em 
DESIGNERS AND MANUFACTURERS 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 
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Announcement of Crifical Importance 
on fhe Testing and Installing of 
Aircraft Hydraulic Units 


A short cu t, 
available to all, 
that can save many 

operations and as much as sixty 
minutes time in the testing and 
installing of every aircraft 
hydraulic unit is now being 
employed by the plants of the 
Douglas Aircraft Company. 


Details of this procedure are 
presented herewith as a sugges- 
tion toward eliminating unnec- 
cessary operations in aircraft 
production. No investment in 
additional materials is required. 


DON’T DO THE SAME 
JOB TWICE! 


Many hydraulic manufactur- 
ers, at the present time, are in- 
stalling the necessary fittings, 
testing the units, and then remov- 
ing the fittings and plugging the 
orifices before shipment. These 
are multiple operations that in 
most cases are not necessary. 

Many aircraft manufacturers 
on receiving the hydraulic units, 
must remove the plugs and in- 





USUAL METHOD 
(Hydraulic Manufacturer) 


1. Install Parker or 
/ AN Fittings 


2. Test Hydraulic 
Unit 


IF¥) 3. Remove Fittings 


BS 4. Install 


Protectors 


(Aircraft Manufacturer) 


N Protectors 
VINO 6. Install Fittings 


be. 7. Test Unit 


[A 8. Install Protec- 
< tors or Install 


Unit in Plane 











IMPROVED 
METHOD 


(Hydraulic 
\ 3 4 3 Manufacturer) 
Lf 1. Install Parker or 
AN Fittings 
2. Test Hydraulic 
Unit 
Ja 3. Install Protec- 
Fy | tors and Ship 


(Aircraft 
Manufacturer) 


 §. Remove Protec- 
tors when ready 
to Install in 


Plane 








stall fittings for testing. These, 
too, are multiple operations that 


in most cases are not necessary. 


RECOMMENDATION 


If you are a hydraulic manu- 





facturer—ship as many hydrau- 
lic units as possible with the 
fittings installed. 


If you are an aircraft manu- 
facturer—order as many hy- 
draulic units as possible with the 
fittings installed. 


a See chart at left for details. 


%& This advertisement in behalf 
of the nation’s aircraft production 
program is by Tubing Seal-Cap, Inc., 
215 West Seventh St., Los Angeles, 
California, Manufacturers of metal 
Tubing Seal-Caps, Seal-Plugs, Boss- 
Plugs and Flex-Caps. Further infor- 
mation on the above is included in 
a booklet “Tubing and Pipe Protec- 


tion Methods,” sent on request. 
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AVIATION FINANCE 





United Aircraft’s semi-annual 
report, whose publication was 
approved by the Navy Depart- 
ment, permits aircraft stock- 
holders some indication of 
the financial trend among 
the manufacturing companies. 
Net profits, figured at the new 
tax rates passed by the House, 
amounted to $2.12 a share for 
the six months ended June 30, 
compared with $2.10 a share 
in the similar 1941 period. 
Shipments in the _ second 
quarter totaled $132,592,000, 
compared with $110,137,000 in 
the March quarter. The back- 
log of unfilled orders on June 
30 amounted to $914,191,000 
against $677,265,000 on April 1. 


An interesting feature of the 
United report is the balance 
sheet showing that the plant 
additions originally erected to 
handle British and French 
orders in 1940 have been about 
fully amortized by surcharges 
included in the contract price 
for such business. Some 
$19,000,000 has been set aside 
from these surcharges and 
that means that large pro- 
auction facilities for domestic 
war orders have just about 
been paid for in two years out 
of foreign business and at no 
cost to the United States 
government. 


A survey of aircraft dividend 
payments in the first half of 
1942 reveals that of the nine- 
teen aviation companies listed 
on the New York Stock Ex- 
change, four paid dividends in 
that period with two of the 
four paying larger amounts 
than last year. Total dividend 
payments amounted to $5,- 
131,000, a decline of 37 percent 
from the first half of 1941. 
It was the largest drop shown 
by any of the 27 groups of 
industries tabulated in the 
survey and would seem to re- 
fute any charge of big war 
profits on the part of the air- 
craft industry. 


Directors of Aviation Capital, 
Inc., an investment trust, 
have decided that the com- 
pany should be dissolved. In 
a letter to stockholders, John 
D. Warren, president, ex- 
plained that the decision was 
made in spite of the belief 
that the aviation field offers 
opportunities for wise invest- 
ment over a period of time. 
However, he said, the war 
effort is absorbing the time 
and efforts of the directors 
and officers of the company to 
an increasing extent. One di- 
rector, Lt. Comdr. James B. 
Taylor, Jr., was killed while on 
active duty. 


Sales of Kellett Autogiro for 
the six months ended June 30 
totaled $2,190,818, against 
$633,185 in the similar 1941 
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xxx By RAYMOND HOADLEY «xx 


AS THE 1942 TAX BILL moves slowly along toward final 
action by Congress, it becomes quite apparent that the 
measure’s stepped-up corporate tax provisions will bar most 
aircraft companies from increasing their 1941 earning power 
again this year. In fact, present prospects are that 1942 
profits, generally speaking, will be somewhat under those of 
last year. Because of censorship restrictions imposed by 
the Army Air Forces, not many companies have issued 
financial statements for the first half of the year but of 
the five that have been published recently, three showed a 
decline in profits at the mid-year mark. Besides the tax 
question, another barrier to the development of higher 
earning power is the strong probability that raw material 
shortages will prevent some companies from utilizing all 
their potential operating capacity in the current half year. 

An encouraging sign from the stockholders standpoint 
is the growing number of aircraft concerns setting up 
reserves for post-war adjustments—something that Aviation 
has been advocating in season and out. Also brightening 
up a bit is the dividend outlook. Several companies de- 
clared in August the interim dividends that had been post- 
poned at earlier summer director’s meetings. Even with the 
higher 1942 taxes now in the offing, some concerns are 
finding it possible to continue last year’s dividend rates, 
especially in cases where conservative payments have been 
well below the rate of earnings. 

Meanwhile, it seems probable that airline earnings this 
year will compare favorably with those of 1941. These com- 
panies may not show the usual large third quarter gains 
due to the diversion of about one-third of their transport 
equipment to government service. But, on the other hand, 
they did not have the big first half losses of other recent 
years to offset the seasonal gains made in the summer 
and fall. The result may be that a few lines simply by 
keeping in the black in the current months will better their 


1941 showing. 
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period and $1,791,217 for the 
entire year of 1941. 


Jacobs Aircraft Engine Co. 
directors decided to take no 
action on a dividend at the 
July meeting, postponing 
further dividends “until the 
net results of the year’s oper- 
ations can be more fully esti- 
mated.” Meanwhile Sperry 
Corp. announced an interim 
dividend of 75 cents a share 
which was paid on August 14. 


American Export Lines, a 
steamship company, has been 
ordered by the CAB to divest 
itself of control of American 
Export Airlines within the 
next six months. The steam- 
ship concern owns 70 percent 
of the outstanding shares of 
American Export Airlines, the 
remaining 30 percent having 
been distributed as a dividend 
to stockholders of the former 
company. 


In another decision CAB 
affirmed its decision not to 
seek the return from Pan 
American-Grace Airways, 
Inc., of $1,375,000 of assertedly 
excessive profits. The board 
suggested that the airline de- 
vote the money to its trans- 
portation service rather than 
transfer it as dividends to 
stockholders. The airline is 





controlled by Pan American 
Airways Corp. 


Brewster Aeronautical Corp. 
stockholders were warned by 
the new president, C. A. Van 
Dusen, at the annual meeting 
that it will take the new 
management about one year 
to reorganize the affairs of 
the company, get inventories 
straightened out and to dis- 
cover whether or not the 
company is making money. 
Asserting his belief that Brew- 
ster has a good future, the 
president said he is concerned 
not only with building air- 
planes but also with protect- 
ing the interests of stock- 
holders. Contracts now on 
the books are in the early 
stages of production, he ex- 
plained, and the company can 
determine earnings only after 
getting further into produc- 
tion. 


Rumors of a possible merger 
of Brewster with Consoli- 
dated, probably stemming 
from the fact that the present 
Brewster head formerly was 
connected with Consolidated, 
have been denied flatly by 
Mr. Van Dusen who said he 
had not discussed merger with 
any other company and that 
such a step would be foolish 
at this time. No one on the 





Brewster board of directors, 
he pointed out, is connected 
with Consolidated. 


Beech Aircraft sales for the 
six months ended March 31 
amounted to $14,500,000 
against $1,500,000 in the simi- 
lar period a year earlier. At 
the same time net income 
totaled $682,734 as compared 
with a loss of $92,694 last 
year. Deducted from gross 
income, besides the usual 
charges for depreciation and 
taxes, was a $170,683 reserve 
for post-war adjustments. 


Thompson Aircraft Products 
Inc. reports that operations 
of its subsidiary, Thompson 
Aircraft Products Co., were 
sufficiently profitable in the 
June quarter to offset prior 
losses. Production of aircraft 
parts has risen so rapidly that 
the parent company’s net 
sales in the first half of 1942, 
amounting to $36,086,000, were 
nearly double the $19,349,000 
volume shown in the 1941 
Similar period. Net earnings 
for the six months were 
$824,477 or $2.56 a common 
share, as compared with 
$923,199 or $2.89 a share last 
year. 


Aero Supply Mfg. Co. an- 
nounced sales for the first 
six months of $7,885,130 com- 
pared with $3,368,000 in the 
first half of 1941. Net profit 
in the same period totaled 
$318,039 or 74 cents a com- 
mon share against $281,710 or 
66 cents a share last year. 


Wall Street estimates place 
United Air Lines first half 
profits higher than all of 1941 
when the company earned 40 
cents a share. In the March 
quarter United reported a 
profit of $143,000 against a 
loss of $1,014,000 in the same 
1941 period. 


TWA’s second quarter 
operations, it is understood, 
more than offset a loss of 
$310,000 shown for the first 
quarter of 1942. The airlines 
now have the heaviest load 
factors in their history. Re- 
ports or current operations 
indicate that reductions in 
their transport fleets, due to 
transfers to government serv- 
ice, does not necessarily point 
to correcponding reductions 
in net income. 


Brewster Aeronautical Corp. 
has filed a registration state- 
ment with the Securities Ex- 
change Commission covering 
voting trust certificates repre- 
senting 566,551 shares of capi- 
tal stock. ‘The shareholders 
named in the voting trust 
agreement are James Work, 
former chairman, holder of 
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100,000 shares; Alfred J. Mi- 
randa, Jr., owner of 16,667 
shares; Ignacio J. Miranda, 
holder of 16,667 shares and F. 
William Zelcer, owner of 16,667 
shares. The voting trustees 
are Arthur A. Ballantine, a 
lawyer; James G. Blaine, 
president of Marine Midland 
Trust Co. and C. A. Van 
Dusen, president of Brewster, 
all of New York. 


Murray Corp. of America has 
been making satisfactory prog- 
ress in turning out airplane 
parts, according to Detroit re- 
ports, but faces a let-down in 
shipments in the fall when 
one of the bombers for which 
it has been making parts goes 
out of production. The com- 
pany has been given compen- 
satory work on another plane 
but tooling cannot be com- 
pleted in time for the new 
parts to fill in the slack. 


Packard Motor Car Co. does 
not plan to build airplanes in 
the post-war period but does 
expect to compete in the air- 
plane engine field, according 





to George T. Christopher, 
president. As the score stands 
now in the automotive indus- 
try, Ford and General Motors 
have declared their intention 
to continue in the plane-mak- 
ing field while Chrysler and 
Studebaker officials have de- 
clared their intention to stay 
out. 


Pratt & Whitney division of 
United Aircraft Corp. is build- 
ing an $85,000,000 airplane en- 
gine plant in the mid-West. 
Several automobile companies 
in various parts of the coun- 
try have been licensed to make 
P. & W. engines, but this is 
the first time the company 
itself has expanded outside of 
its original New England ter- 
ritory. 


Ex-Cell-O Corp. reports earn- 
ings for the six months ended 
May 31 of $2,059,528, equal to 
$5.16 a share. Because of 
change from a calendar year 
to a fiscal year ending Novem- 
ber 30, direct comparison with 
a year ago is not available. 
However, in the six months 





ended June 30, 1941 profits 
were $1,088,707 or $2.73 a com- 
mon share. The 1942 profits 
are subject to possible year- 
end adjustment. 


American Central Manufac- 
turing Corp. shipments in the | 
second 1942 quarter showed a | 
slight gain over the first quar- | 
ter despite curtailed output of | 
regular commercial products, | 
according to S. P. Jones, presi- | 
dent. Unfilled orders for mili- 
tary products are increasing | 
with the aircraft division | 
showing marked progress. | 
Some military lines are not | 
yet in production but ship- 
ments should start during the | 
third quarter. The company | 
is a subsidiary of Aviation 
Corp. 


Domestic airlines reporting on 
May operations showed record | 
operations, particularly in air | 
express as a result of the | 
large amounts war cargo han- | 
dled in addition to the vast 
amounts flown under contract 
with the government. Ameri- 
can Airl’--es showed an in- 





ON THE 


IN THE FIRST SEVEN 
MONTHS of the 1942 war pro- 
duction program output of 
planes, tanks, guns and ships 
clicked on schedule, with a 
few minor exceptions. But to 
meet the grand totals of 60,000 
planes, 45,000 tanks etc. 
further big increases in pro- 
duction rates will have to 
come in the remaining four 
months of the year. Automo- 
bile plants are completing 
their tooling for aircraft parts 
manufacture; tank factories 
that have been in the pilot 
stage are ready for mass as- 
sembly. The battle of produc- 
tion has been won in that 
plant facilities are now avail- 
able or soon will be to meet 
the fall and winter quotas in 
each armament category. In 
fact war plant capacities are 
exceeding all previous esti- 
mates and operations also are 
found to require less man- 
power than had been antici- 
pated. The government is 
hard put to it to find war 
work for small, idle, peace- 
time shops. 

However, the battle for raw 
materials is far from won and 
has become almost as acute 
as the problem of getting 
finished war goods to the vari- 
ous fighting fronts. As a con- 
sequence, 1942 production 
sights for some of the de- 
fensive and less_ essential 
parts of the program may 
have to be lowered. Already 
one of the largest aircraft 
engine concerns in the world 
has had to lay off several 
thousand men for a few days 
due to shortages of materials 
and an uneven flow of parts 
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RAW MATERIALS FRONT 


from ___ suppliers. 


Numerous | 


truck and other automotive | 


factories in the Detroit area 
have been temporarily closed 
down or compelled to sub- 
stantially cut their working 
time. 


When the 1942-43 arma- | 
ment program was mapped | 


out early this year an attempt 


was made to expand raw | 


material resources sufficiently 
to meet the pending war plant 
demand. WPB officials, for 
example, even went to the 
extreme of locating large 
new aluminum works in big 
eastern cities that are outside 
the so-called safety belt and 
particularly vulnerable to air 
attack. This was done in 
order to make use of badly- 
needed electrical power facil- 
ities, of which these cities had 
an excess supply. 


Now, however, there is little | 


semblence of balance between 
war production facilities and 
the supply of several vital 
raw materials, especially steel 
and copper. 
counted on Russia’s needing 
certain high-grade steels—the 


WPB had not | 





supply of which was never | 
large in this country. Eng- | 


land’s need of raw and semi- 


finished steel has been unex- | 


pectedly large. 
of other materials, including 
aluminum and magnesium 
have been added to lease-lend 


Vast amounts | 


lists. Then too, some muni- | 
tion parts have been turned | 


out far in advance of their 
companion pieces. These parts 
must be stored and the ma- 
terials in them temporarily 
lost. Some munitions makers 
have accumulated large stock- 


| likely, however, tnat there will 


piles of raw materials while | 
others live from hand to | 
mouth; in fact almost from:| 
chin to mouth. Also inven- | 
tories must be accumulated | 
before new plants start pro- 
duction. 

The upshot of the matter is | 
that the bottom of the raw 
materials bin has about been | 
reached. There are only a 
few limited ways left to in- 
crease the supply. Recent 
changes in the priorities sys- 
tem will enable WPB to con- 
trol inventories of essential | 
materials by the end of Sep- | 
tember. War plants will have 
to get along with smaller | 
stocks. Additional supplies 
must come from scrap salvage 
and further restrictions on 
civilian supplies. All civilian 
industries conflicting with the 
war effort from the standpoint 
of raw materials, munition- 
adaptable machinery or 
skilled labor supply soon will 
go on a* repair and replace- 
ment or as the WPB calls it, 
a “patch and pray” basis. 
Civilian products like farm 
implements and bicycles that 
have been considered essential 
up to now, no longer are 
classed in that category. 

But the belief is growing in 
Washington that even the 
drastic diversion of civilian 
materials will not suffice to 
meet all war requirements. 
That may mean fewer tanks 
and guns and ammunition 
than Army officials have 
asked for this year. It is un- 





be any intentional slow-down 
of the 1942 aircraft production | 
program. 









| port 


crease of 102 percent in air 
express carried over the simi- 
lar 1941 period while United 
Air Lines reported a gain of 
more than 100 percent and 
Northwest Airplines set new 
monthly records in both ex- 
press and air mail. 


Airline operations in the sec- 
ond quarter this year were 
generally profitable due to the 
huge gains in both passenger 


| and express traffic but the 


outlook for the remainder of 
1942 is full of uncertainty 
profitwise. Commercial serv- 
ice for the industry was re- 


| duced by 50 percent on June 


1. That means that a major 
portion of their volume from 
here on will be under contract 
to the Army Air Forces on a 
non-profit basis. There is no 


| indication as yet whether the 


large cargo plane fleets the 
government plans as an im- 
portant new phase of the war 
effort will be operated by the 
government or the airlines. 
As matters stand now the air- 
lines have around 150 trans- 
planes for scheduled 
operations as compared with 
368 last September. The in- 
dustry will not show the 
thumping big losses experi- 
enced in some past years, but 
it is already evident that 1942 
results are likely to be under 
the comparatively good 1941 
figures. 


Kinner Motors reported net 


| earnings of $222,848 or 50c. a 


share in the nine months 
ended March 31, as compared 
with $102,071 or 22c. in the 
similar 1941 period, according 
to Earl Herring, president. 
Sales more than doubled for 
the nine months. 


HERE AND THERE... .Ten 
years ago a group of aviation 


| Officials purchased the assets 


of the Lockheed Aircraft 
Corp. for $40,000. Today the 
company’s assets run up in 
the millions . . . Wall Street 
hears that TWA is planning 
to pay off its $1,250,000 bank 
loans . . . American Airlines 
earnings are said to be run- 
ning well ahead of last year. 
Taylorcraft Aviation is 
in volume production on an 
army contract for a new 
training glider United 
Aircraft Corp. has purchased 
and retired 3,200 shares of its 
preferred stock . Briggs 
Mfg. Co. has reduced the cost 
of its bomber turrets to the 
government by 30 percent 
through big volume econo- 
mies . . Breeze Corp. an- 
nounces the election of a new 
board of directors including 
John T. Mascuch, David Wil- 
entz, Temple N. Joyce, J. F. 
Lucas, Frank McLaughlin, 
Cc. K. Pistell and Fred G. 
Shupp. . . Northwest Airlines 
has declared a 50 cent divi- 
dend on the common stock 
payable September 1. 
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... THROUGH THE NOSE of a new, 
brilliantly engineered propeller | 


Ona dozen fronts, many of the Army’s 
fastest fighter planes are charging into 
action behind a propeller that packs a 
gun in its nose—a propeller called 
AEROPROFP that brings to both pilot 
and plane new speed, power and safety. 


Built into the Aeroprop are en- 
gineering triumphs undreamed of 
scarcely a year ago. Hollow, rib- 
reinforced steel blades make the 
Aeroprop LIGHT, thus delivering 
maximum horsepower per pound. At 
the same time, the Aeroprop blade is 
amazingly STRONG because it is made 
of rugged steel, five times stronger and 
many times more plentiful than alumi- 
num. SIMPLIFIED unit-construction 
and fewer parts provide completely 
automatic pitch control under all flight 
conditions with the power for pitch 


changes self-contained in the c4mpact 
propeller assembly itself. ’ 


What does this mean to the United 
Nations and to the pilots who daily 


fling their planes at enemy targets”, 


It means that their striking strength, 

their safety, and their chances of 

success are all improved by a propeller 

engineered to make the most of the 

engine’s power and the plane’s design. 
7 7 7 


Merely months ago all this was just 
a designer’s dream. Today, it is a hard, 
fighting reality, thanks to the teamwork 
between propeller engineers, production 
soldiers and technicians of the United 
States Government. The Aeroprop’s brief 
but brilliant history from plans to planes 
is proof of what happens when a democ- 
racy rolls up its sleeves. 


AEROPRODUCTS 
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FRACTIONAL H. P. 
ELECTRIC MOTORS 


provide a new satisfactory source 
of supply . . . subject to present 
contracts which absorb entire cur- 
rent production. 


s (.0024 to .25 HP) 




















) assiire dependable 
fon of vital war 





t instruments and mechanisms 


After 15 years of manufacturing motors exclusively as 
original equipment on Oster appliances, the Oster plants 
are now devoting their full experience and capacity to 
war production. These seasoned facilities were ready- 
made for the careful engineering and precision workman- 
ship required in war applications—in aviation instruments 
and controls, in tanks and ships and submarines. Oster 
had always engineered its own motor designs . . . had 
built complete appliances approved by Underwriters’ 
Laboratories and extensively used by government services 
here and abroad. Oster performance justifies your good 
judgment in choosing a dependable source for motors. 
Capacity sold out at present . . . but keep Oster in mind 


for future requirements. John Oster Mfg. Co., Racine, Wis. 
M-3 
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WEBB WILSON has been appointed treasurer of Fairchild 
Engine & Airplane. He will retain his position as a director 





to which he was elected in 1939. Fairchild also announces 
the appointment of WILLIAM H. SCHWEBEL (right) as 
comptroller and secretary. He has been with Fairchild inter- 
ests for sixteen years, as secretary and treasurer of the 
old Fairchild Aviation Corporation and later of Fairchild 
Engine & Airplane Corporation. 


CAPT. WARREN B. SMITH, 
Panagra veteran pilot, was 
recently awarded a medal as 
“Chevalier of the Andes” 
following completion of his 
1000th scheduled crossing 
of the Andes between San- 
tiago and Buenos Aires. 


COL. DANIEL NOCE has 
been appointed commander 


of the Engineer Amphibian 


Command, one of the Army’s 


newest combat organizations 
which will be employed in 
special assault missions and 
landing operations. 


MAJ. GEN. FOLLETT 
BRADLEY, former com- 
mander of lst Air Force, 
U.S. Eastern Defense Com- 
mand, flies to Moscow on 


. Special mission to intensify 


American aid to Russia and 
speed the war effort. 








K. R. FERGUSON has been 
elected vice-president of 
Northwest Airlines, after ten 
years as city traffic man- 
ager, general traffic manager 
and later asst. to the v.p. 
in charge of operations. 


T. E. TILLINGHAST has 
been elected vice-pres. and 
a director of United Air- 
craft Service Corp. which 
functions as service and in- 
stallation organizations for 
United Aircraft. 


ISABEL C. EBEL, in UAL’s 
engineering research depart- 
ment has achieved her am- 
bition to be an airline engi- 
neer. She is the holder of 
aeronautical engineering de- 
grees from MIT and NYU. 


NICHOLAS LAURENZANA 
has been named asst. chief 
pilot for Braniff. He will be 
responsible for giving pilots 
and co-pilots check flights 
and acquainting them with 
airline procedures. 


VICTOR E. BERTRAND- 
IAS, Douglas’ v.p.in charge 
of material leaves for active 
duty as lieutenant colonel! 
with the AAF. His military 
assignment duties have not 
been disclosed. 








E. F. JOHNSON has been 
appointed a vice-president 
of General Motors and group 
executive in charge of its 
Eastern Aircraft division. 
For two-years -he has. been 
with govt. war production 
agencies. 
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VICTOR A. McKECHNIE 
has been named manager of 
Curtiss Wright's propeller 
plants. He served with Ca- 
nadian and Indian armies in 
World War I and later su- 
pervised building of first 
Indian commercial airport. 


J. S. ALLARD, vice-presi- 
dent in charge of the export 
sales division of Curtiss 
Wright has been granted a 
leave of absence to report 
for duty as a lieutenant 
colonel, United States Army 
Air Forces. 








RUSSELL F. AHRENS who has been with UAL since 1928, 
has been appointed director of personnel announced Presi- 
dent W. A. Patterson today. He will succeed Thomas B. 
Marshall who has resigned to accept a position with the 
War Department. Ahrens served as district traffic manager 
and later as eastern regional sales manager. N. B. RADER 
(right) has been named new eastern regional sales manager 


in charge -of. traffie: work. 
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A line-up of completed fins—Plant 1, Fleetwings 


N ALASKA, “go-devil’? means a 

special sled. In the Texas oil-fields, 

it’s the name for a fast-moving 
gadget that keeps pipelines clean. 

At Fleetwings, we’re so intent on 
permanently denting the Axis... that 
‘“go-devil’? on our production lines 
means “‘let’s-turn-out-airplane-parts- 
faster!”’ 

That’s exactly what Fleetwings is 
doing. We are producing fins and 
fuselages, stabilizers and spoilers, rud- 
ders and turret rings, ammunition 
boxes and hydraulic valves. Parts are 


. 270 


- 
| 
i 


rolling off streamlined assembly lines 
in the Fleetwings plants at an amazing 
rate for America’s fastest fighters, 
torpedo and dive bombers. . . for giant 
four-engined air fortresses. 

Today Fleetwings leads the aircraft 
industry in making planes and parts of 
stainless steel, because, during many 
yesterdays, our engineers have used 
their ingenuity to develop new and bet- 
ter production tools and fabricating 
methods. 

Tomorrow, who knows? Certainly 
the skill and inventiveness shown by 


Fleetwings in designing and building 
both stainless steel and aluminum 
alloy parts and complete planes, both 
metal and plastic, will prove increas- 
ingly valuable. It’s worth keeping in 
mind, as you plan for the future. 


* 


=FLEEFWINGS> 


Incorporated 
BRISTOL . PENNSYLVANIA 
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The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


FUTURE AIRCRAFT ADVANCES are tak- 
ing shape now on the drafting boards 
and along the production lines at Fleet- 
wings. Years of pioneering in the spot, 
seam and projection welding of stainless 
steel are paying dividends in faster out- 
put... when speed counts! Fleetwings 
engineers are now working on new 
designs that will show what stainless 
and other alloy steels will really do. 


SPEED is essential when a prime 
contractor wants parts in a hurry. 
Fleetwings has developed a special 
Engineering-Liaison Service that helps 
any prime contractors. Several months 
ago, for instance, a fighter manufac- 
turer furnished us with contours, loads 
and weight requirements for tail sur- 


faces. We designed the surfaces, made | 


production drawings, started assembly 
lines rolling, and delivered the first set 
in less than 60 days. Today, these sur- 
faces are flying on one of America’s 
top-speed fighters. 


RETRACTABLE LANDING GEAR, wing 
flaps, gun turrets, gun firing gear, bomb 
doors, engine cowling flaps, control sur- 
faces, engine controls, automatic pilot 
... those are just a few of the hydrauli- 
cally operated mechanisms on military 
and naval aircraft controlled by special 
hydraulic valves and hydraulic jacks 
designed by Fleetwings engineers. 
Fleetwings has been designing highly 
efficient hydraulic actuating mecha- 
nisms since 1938. 


“KEEP ’EM FLYING!” 


Incorporated 
BRISTOL * PENNSYLVANIA 


AVIATION, September, 1942 








Recent Books 





INTERNATIONAL AIR TRANSPORT AND 
NATIONAL POLICY, by Oliver J. Lissitzyn. 
Published by Council On Foreign Relations, 
New York. 478 pages. $5.00. 


This book, as its title adequately indi- 
cates, associates international air trans- 
portation with national policy. 

With the problem of supplying seat- 
tered fronts throughout the world now 
foremost in military strategy, we begin 
to realize how grossly unprepared we 
ure because of a lack of national policy 
in respect to international air operations. 

This study traces the economic devel- 
opment and background of international 
air carriers throughout the world. The 
author asserts that “national interest in 
the narrowly commercial aspects of avi- 
ation is overshadowed by the importance 
of air.transport as an instrument of na- 
tional policy—economic, diplomatic and 
military.” While the military factor is 
named last and receives the least consid- 
eration, it is this element which appears 
foremost at the present time. It is this 
misplaced emphasis, in retrospect, which 
gives the reader the first impression of 
the highly academic nature of this book. 
The study is well-documented and has 
the benefit of extensive reference mate- 
rial, but somehow appears to. skirt 
around the realities pertaining to avia- 
tion as an instrument of national policy. 

The creation of the Air Transport 
Command in the Army Air Forees is 
hound to leave its mark in not only win- 
ning the war, but in its future repercus- 
sions as the forerunner of commercial 
operations by American flag carriers on 
all world routes. What is happening 
now and the plans advanced, will largely 
shape the course of future American 
international air operations and not the 

varied incidental developments that have 
preceded the present period. Yet, upon 
reading this book, no one would be 


‘aware of the swift-moving events which 


led to the evolution and organization of 
this Air Transport Command as a mili- 
tary necessity and the role to be oceu- 
pied by the domestic air lines now and 
in the future in serving world-wide 
routes. Of course this is unfortunate as 
the author completed his manuscript by 
October 1, 1941 and attempted to bring 
the narrative up to December 5, 1941. 
It would be a mistake, however, to as- 
sume that because of its highly academic 
nature, this book is without value. There 
is much valuable data and background 
on international air transport assem- 
bled in one convenient place which 
should be very helpful to any student 
of aviation. 

While meagre in extent, the chapter 





on “Military Considerations” contains 











some interesting background but is 
largely confined to United States policy. 
Almost completely overlooked is the 
stellar role played by peace-time avia- 
tion in developing the military arm. 
Many will also argue with the author’s 
approach in stressing military consider- 
ations favoring the development of air 
transport. To this day staunch com- 
mercial aviation people strongly assert 
that it was their industry which sup- 
ported the military development and not 
the other way around. 

The author coneludes his work with 
the observation that American air trans- 
port effort in the international field de- 
pends upon the general foreign policy 
of the United States. It is suggested that 
national policies pursued be directed 
toward three main objectives: (1) the 
economic, cultural and strategie consoli- 
dation and development of the Western 
Hemisphere, and its dependencies, in a 
direction advantageous to the United 
States; (2) the prevention of the estab- 
lishment or maintenance in the Western 
Hemisphere of non-hemisphere air trans- 
port interests threatening the military, 
political or economic interests of the 
United States; (3) the development and 
control of the air transport links of the 
hemisphere with all other parts of the 
world, for purposes of peaceful inter- 
course as well as for strategic advantage. 

These are all high-minded objectives 
and, in a sense, have already been par- 
tially implemented by the poliey of this 
country in Latin America. Their full 
attainment, however, must await the 
conclusion of hostilities. 


AIRCRAFT ENGINE AND METAL FINISHES, 
by Myron A. Coler. Published by Pitman Pub- 
lishing Corporation, New York. 138 pages, 
illustrated, indexed. $1.50. 


Intended “primarily for the reader 
who is confronted with real problems, 
but who possesses little or no technical 
knowledge of finishing procedures,” this 
text achieves a nice combination of 
theory and practice—the former not 
too deeply technical, and the latter reach- 
ing such useful points as how to mix 
paint properly and the successful han- 
dling of the spray gun. Illustrations are 
from photographs and drawings, and in- 
clude enlarged views of various faults of 
actual finishes. A short guide to further 
reading is provided. 

The order of headings covered is: pur- 
poses of engine finishing, nature of or- 
ganic finishes, preparation of the metal, 


_ preparing organic finishes for immediate 


use, application work, finishing systems 
for engines. 
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AVIATION DICTIONARY AND REFERENCE 
GUIDE (Second Edition), by Harold E. Baugh- 
man. Published by Aero Publishers, Inc., Glen- 
dale, Calif. 906 pages, illustrated. $6.50. 


A compendium of specialized infor- 
mation with too modest a title, but noth- 
ing less than a nineteenth-century bill- 
board type of title page could do justice 
to what is offered. 

High lights of the contents are: the 
dictionary, over 230 pages of cross- 
indexed definitions in unstilted language 
that is not bashful about going beyond 
bare essentials; design information, 160- 
odd pages of terminology, basic theory, 
formulas, specifications, and background 
material; shop mechanics, developed 
along similar lines and plentifully illus- 
trated; guide to studies for airmen, an 
index to a wealth of material available 
in government publications; classified 
aeronautical directory; various useful 
tables. In addition there are sections on 
civil flight regulations, weather, radio- 
range orientation, and practical ex- 
cerpts from CAA and other sources. 

Illustration is thorough and more in- 
teresting than usual. The book should 
be useful to anyone even remotely con- 
nected with the industry, from novelist 
or green factory hand to the oldest 
timer. 


BLUEPRINT READING FOR THE MACHINE 
TRADES, by John J. Weir. Published by Mc- 
Graw-Hill Book Company, Inc., New York. 90 
pages, illustrated, indexed. $1.25. 


Fifteen lessons make up this short 
course in basic sketching and reading, 
with a painless and interesting progres- 
sion from the original purpose of blue- 
prints through to the treatment of gear- 
ing and the reading of commercial 
assembly prints. Each lesson ends with 
intelligent questions that get the most 
out of the subject, plus work in sketeh- 
ing (first four lessons) and in actual 
reading (last eleven lessons). 

The text, which runs throughout—and 
incidentally is written in excellent Eng- 
lish—is so clear and self-explanatory 
that anyone with a half knowledge of 
machinery could use it for home study. 
Pictorial drawings are employed to illus- 
trate principles but do not duplicate the 
blueprint problems; thus the student 
learns from the outset to visualize forms 
directly from the orthographic point of 
view. 


EMPLOYEE TRAINING, by Alfred M. Cooper. 
Published by McGraw-Hill Book Company, Inc., 
New York. 322 pages, indexed. $2.50. 


The author’s own long experience 
leads him to recommend the “rehearsed 
conference” method of employee train- 
ing and then to show its-suecessful ap- 
plication in the improvement of safety 
records in hazardous industries and per- 
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sonnel-publie relations in the case of 
utilities. These applications, however, 
are merely examples taken from the ree- 
ord, for the method is described as hav- 
ing a very broad field of use and as be- 
ing decidedly superior to all haphazard 
devices and even to organized lecture 
courses that foo often have no lasting 
effect. 

The detailed treatment of this par- 
ticular method—from first plans to final 
cheeking of results—brings out general 
principles that will be found useful in 
any other style of employee training as 
well. There are also interesting com- 
ments on public-attitude surveys, hints 
on vestibule, upgrading, and apprentice- 
ship training, and three extensive ap- 
pendixes on standard practice for con- 
ference leaders, conference plans, and 
standard practice in interest in the 
customer. 


BLUEPRINT READING—A VISUALIZED 
METHOD OF INSTRUCTION, by Arthur A. 
Dick. Published by The Ronald Press Com- 
pany, New York. 172 pages, illustrated, in- 


dexed. $2.40. 


Designed specifically for use in the 
classroom or under a competent instrue- 
tor, this book is equipped with a mini- 
mum of text. Basic information is con- 
fined to the first seventeen pages, and 
even here the space is largely taken up 
by illustrations and suggested teaching 
tcpies in related fields of mathematies 
or science. 

The rest of the book, although inter- 
larded with sketching projects, is de- 
voted mainly to reading problems pre- 
sented in a threefold set-up: a pictorial 
drawing, blueprint views of the same 
object, and questions both general and 
on the dimensions involved. The quan- 
tity of this graded material makes the 
basis of a reasonably thorough course, 
with the burden largely on the teacher. 
Not usable for self-instruction, 


SABOTAGE—HOW TO GUARD AGAINST 
IT, by Harry Desmond Farren. Published by 
National Foremen's Institute, Inc., Deep River, 
Conn. Three editions (see below). 


Written in appropriate language, with 
blood-and-thunder interest and a foun- 
dation of case histories, these little vol- 
umes are designed to shock any com- 
placeney out of everyone connected with 
the war effort. The cloth and paper edi- 
tions differ somewhat in content, but 
both illustrate how men may often be 
impressed into sabotage in spite of 
themselves, and both contain specific 
suggestions for plant protection. The 
reprint is confined to pep paragraphs 
and practical rules of employee conduct. 
As a trio, this is a timely three ounces of 
prevention. 

Prices on all three are scaled by 
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quantity: Cloth (60 pages), for exeeu- 
‘tives and department heads, $1.25 to 
$.75. Paper (60 pages), for key men and 
supervisors, $.50 to $.35. Reprint (16 
pages), for general employees, $.124 
each (minimum of 50) to $.054. 


THE CLIMATES OF THE CONTINENTS, 
Third Edition, by W. G. Kendrew. Published 
by Oxford University Press, New York. 486 
pages, illustrated. $7.00. 


First published in 1922, this book now 
appears in a third edition with all sta- 
tisties revised, most of the maps and 
diagrams redrawn, and the text exten- 
sively altered in the interest of accuracy 
or clearness—all in the light of new 
basic data that are constantly accumu- 
lating the world over. Adopted as a 
standard text by the Air Corps. 

Beginning with a brief introduction 
on the general subject, there follow main 
divisions on Afriea, Asia, Europe, North 
America, South and Central America, 
Australia and New Zealand, and Antare- 
tica. Each of these opens with a descrip- 
tion of. general features and then goes 
on to a treatment of individual countries 
or districts. In addition there are a 
Bibliography and Index and 160 illus- 
trations in the form of charts and dia- 
grams, 


HANDBOOK OF MECHANICAL DESIGN, 
by George F. Nordenholt, Joseph Kerr, and 
John Sasso. Published by McGraw-Hill Book 
Company, Inc., New York. 286 pages. $4.00. 


A handbook of practical design me- 
thods and procedures not to be found in 
conventional handbooks, for almost all 
of the material has come directly or 
with some editing from features pub- 
lished in Product Engineering in the last 
decade or so. Chiefly in charts, tables, 
nomograms, and drawings, the contents 
cover materials; beams and structures; 
latches, locks, and fastenings; springs; 
power transmission elements and me- 
chanisms; drives and controls; and de- 
sign data on production methods. Gen- 
erous, readable format and _ cleurly 
printed. 


NAVIGATION AND METEOROLOGY, by 
D. Hay Surgeoner. Published by Longmans, 
Green and Co., New York. 112 pages. $1.25. 


A light, compact book in wartime 
format covering chiefly the tools and 
practice of navigation, clearly written 
and well diagrammed. The chapters are 
on preparation, maps and charts, prob- 
lems of navigation (general), position 
fixing, dead reckoning, navigation in 
practice, some specific problems, instru- 
ments, magnetism and compasses, 
meteorology, index. In the back end 
papers are illustrated international map 
signs. 





USE home 
MARTINDALE 
ROTARY FILES 
BURS and RASPS 


Made from Special High Speed 
Tool Steels they are accurately 
cut and milled—Over 300 styles 
available. 





Shipments are usually made 
within six days after orders are 
received. 


Write for 12-page Bur Bulletin 


MARTINDALE ELECTRIC CO. 


1418 Hird Ave. Cleveland, Ohio 
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FREE 

CATALOG 
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Machine Screw Nuts 





Sheet Metal Screws 
Wood Screws 





Case Hardening 
and Plating 


Developments made 
for your industry 


NEW, ENGLAND BSCREW, CO” 
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@ Master Manometer Panel for Prominent Aircraft Engine Manufacturer, 100% Meriam equipped 


MERIAM Manometers Conveniently 
Grouped for Aircraft Engine Testing 


The illustration shows 
how Meriam Manom- 
eters of standard design 
are suitable for panel 
board mounting, per- 
mitting close grouping 
of several instruments on 
the panel board. 


The manometers are used in both experi- 
mental and production testing of aircraft 
engines—to measure air flow, manifold 
pressure difference, venturi pressure, car- 
buretor pressure drop, supercharger in- 
put pressure, air stack pressure, manifold 
pressure and crankcase pressure. 


All Meriam manifold pressure manom- 
eters and venturi pressure manometers 
are furnished to read directly in inches 
and tenths of mercury absolute. These 
units are provided with barometric scales 
for setting of main scale for changes in 
barometric pressure. 


The embodiment of 31 years of pre- 
cision instrument making, Meriam Instru- 
ments are outstanding in both design 
and construction. The standard designs 
are described in Catalog C-I0; copy 
available upon request. If you have simi- 
lar testing requirements it will pay you 
to consult Meriam. 


THE MERIAM COMPANY 


53 WEST 112TH STREET 


CLEVELAND, OHIO 
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Dependable performance of retractable landing gear requires oil that is clean 
—oil that is absolutely free from dirt or foreign substances that might clog or im- 
pede the action of the control valves. Over a period of many years, Purolators 
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have proved their ability to remove damaging impurities from automatic 
hydraulic systems—to keep oil clean. That's why genuine Purolator Oil Filters 
are installed as original equipment on so many of Uncle Sam's fighting planes 


FOR HYDRAULIC CONTROL SYSTEMS FOR LUBRICATING OIL in the plant 


in the ‘plane Purolator lube oil filters are now widely used to guard 

Used as original equipment by practically against the danger of dirty oil in 

all leading airplane builders, the G-159J block tests of aviation engines. 

Purolator is a thoroughly dependable filter : Purolator meets this problem, 

for automatic hydraulic systems installed too, with the experience gained 

for the operation of wing flaps, gun turrets, ARE in producing the majority of the 

retractable landing gear, and other devices. cee filter equipment used on gaso- 

This model will handle 12 g.p.m. of 100 ee line and Diesel engines of all 
SSU oil at 100°F., with a maximum of 12 Ibs. pressure 
drop. Operating pressures are up to 1500 Ibs. Filtering 
element has a spacing of .003”. Weight only 1% Ibs. 


The G-160 Purolator is specially developed for use on 
the suction side of the hand pump in emergency manual 
controls. It may also be used on the discharge side of 
the hydraulic pump, handling 1% g.p.m. at an operat- 
ing pressure of 1500 Ibs. 


PUROLATOR PRODUCTS, INC., HOME OFFICE: NEWARK, NEW JERSEY - CALIFORNIA OFFICE: 1401 SOUTH HOPE STREET, LOS ANGELES 
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The Luftwaffe 
(Continued from page 99) 


—up to 100 mph.—which requires large 
improved bases. 

Lacking time to modernize the air- 
eraft types, the Nazis tried the expedi- 
ent of simply adding cannon and armor. 
This, however, failed to overcome one 
basic factor: speed. Many of the Soviet 
fighters are reported to be 20-25 miles 
an hour faster than their adversaries; 
some Soviet bombers 25-30 miles faster 
than their Nazi counterparts. 

Those familiar with the current or- 
ganization of serial production in the 


Reich know what a complex and painful 
process it is to change even one type. 
When Hitler and his air generals laid 
out their 1941 campaign, their plans did 
not eall for large-scale replacement of 
aireraft types that had proved success- 
ful to that time. 

Modernization of design and equip- 
ment did not present quite so drastic a 
problem, but mere modernization was 
not enough. Yet, as the German planes 
brought down by the Russians have 
shown, that was what the Nazi Hich 
Command finally resorted to, because 
it was the best that could be done. 

Stepping up the power of aircraft 














CA MANUFACTURING CO. 


GRAND HAVEN, MICHIGAN 


Employing the latest advancements 
in the phenolic impregnation of 
woods, with radio frequency curing. 
Fully equipped for volume production. 


276 


OMPREGWOOD 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 
or flat elements of any 
desired thickness with 
dimensional stability 
carried to new heights. 
INQUIRIES SOLICITED 











engines has been an outstanding trend 
in this German undertaking. The mod- 
ernized planes began to mount the lat- 
est types of existing power plants. No 
newly evolved models of engines have 
shown up, however. 

But taetieal and flying-quality im- 
provements could not be attained in this 
manner every time. So, in addition to 
replacing the engine the Germans in 
some cases, including the ME-109, in- 
stalled new and powerful armament on 
old planes. 

What happened in this respect was 
that the 20-mm. cannon which made its 
bow on the ME-109, Heinkel-111 and 
Henschel-127 proved decidedly inferior 
to a similar Soviet weapon in rate of 
fire, range and piercing strength. 

Armor plating was another Nazi “in- 
novation” essayed after about six 
months’ effort to wipe out the Red Air 
Force. On the Dornier-215 bomber they 
protected the pilot with 8 mm. of armor 
in the rear and with 5 mm. plates on the 
sides and overhead. Previously lacking 
armor, the ME-109 now emerged with 
the pilot’s seat armor-plated behind and 
partly on top. 


Nazis Step Up Performance 


Representative of the utmost in Ger- 
man modernization methods are the 
ME-109 and HE-111. Overhauled seven 
times by 1942, the Heinkel was able to 
flash 268 mph. as compared with 195 
mph. at the beginning of its career. Its 
former three machine guns had become 
six machine guns and a cannon. 

As for the Messerschmitt, since 1936 
it had experienced four rejuvenations 
by the first of this year. From 265 mph. 
it rose to 355-365 mph. Still, both of the 
touted fighters under discussion were 
heing readily overtaken by Soviet fight- 
ers with guns capable of piercing the 
5 mm. armor. 

We have it on the authority of Col. 
P. Stefanovsky, a former test pilot who 
has brought down many a Nazi plane 
and made a specialty of inspecting en- 
emy wrecks at the approaches to Mos- 
eow, that the Junkers-87’s usually get 
the concentrated and _ uninterrupted 
Soviet machinegun fire in their tanks. 
This technique, of course, sets the Ger- 
mans on fire. Only one solution seems 
possible, and that is to accelerate pro- 
duetion of new German types. To some 
extent that has been done, but to date 
no Russian has complained that this ex- 
tent is one of his biggest troubles. 

To be sure, new Nazi aireraft are an- 
nounced over the Soviet Union from 
time to time. The fact that it is on the 
Eastern Front that new types are being 
introdueed for the first time sinee Hit- 
ler’s European aggressions began is 
testimony to the unsuitability of for- 
merly satisfactory Nazi aircraft. 
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...instead of SOLDERING, 
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‘ 


Welding the connections to this small relay 


was made possible by G-E thyratron control. 


WwW tin and time at a premium, many manufac- 
turers who formerly used soldering now use 
resistance welding, equipped with G-E thyratron control. 
It cuts assembly time in half; it entirely eliminates the 
need for tin. 


Solid or stranded control wires and small parts made of 
copper, brass, bronze, or ferrous alloys require precision- 
controlled welding. With G-E thyratron controls, such 
material can be quickly and permanently welded at high 
Speed. For this purpose, General Electric has a complete 


RESISTANCE 
WELDING 


line of thyratron controls designed by outstanding 


electronic engineers. 


The nearest G-E office will be glad to help you in 
specifying which type of control will best fit your work. 
Call or write for copies of Bulletins GEA-3045A and 2791C. 
General Electric, Schenectady, N. Y. 


The Novy “E™, for Excellence, has — 
been aworded to 92,780 General 
Electric employees in five plants 
manufacturing oval equipment 


GENERAL “; ELECTRIC 
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STEEL MILLS MUST HAVE 140,000 TONS A DAY TO 
KEEP PACE WITH WAR PRODUCTION 


AR has a bottomless appetite 

for steel. This year our indus- 
try must produce even more steel 
than it did last year, which was the 
biggest year in history. This means 
not only more pig iron—but more 
scrap iron—at least six million extra 
tons of it! 

Where is this “extra” scrap? Part 
of it may be on your premises! We 
know your industry is thoroughly 
modernized — that you realize the 
value of scrap and provide regular 
systems for collecting it. But usual 


methods aren’t enough to meet this 
crisis. It will take special diligence 
on the part of management and 
workers alike to put the 1942 Scrap 
Drive over the top. To check the effi- 
ciency of your scrap-collecting sys- 
tem, see if you’re regularly rounding 
up all scrap in these classifications: 
“BREAD-AND-BUTTER” SCRAP—The kind you sell 


regularly—filings, rejects, shavings, stampings— 
metal scrap created in the process of manufacture. 


DORMANT SCRAP —Unused or abandoned equip- 
ment, broken, or worn-out machine parts, dies, 
electrical equipment, etce.—the “junk” that accu- 
mulates but often misses routine scrap collection. 


“RAINY DAY” SCRAP—the hardest of all to part 
with. Includes obsolete machinery, outdated tools, 
jigs, fixtures, stocks, etc.—idle now because they're 
being saved for possible use in some indefinite 
future emergency. This metal should be scrapped, 
unless it can be reconditioned and put to work now. 

If you haven’t already, we suggest 
you organize your own scrap drive. 
Your local Industrial Salvage Com- 
mittee will help you plan a forceful 
program. Put some one individual in 
charge of salvage in all departments, 
and give him authority to act. Pro- 
mote the drive to your employees 
with posters and prizes. Emphasize 
speed and continuous effort. Make 
them all “scrap conscious.” If you 
need more information, contact the 
Bureau of Industrial Conservation, 
War Production Board, Washington, 
District of Columbia. 


Your Scrap is worth its weight in Victory! 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 





UNITED § 


United States Steel Export Company, New York 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 

NATIONAL TUBE COMPANY, Pittsburgh 

TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
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Earlier the Heinkel-113, as it was 
known to be when it began to substitute 
for the Messerschmitt in Russia, was 
deseribed. There are reasons to believe 
that the Germans would like to unleash 
in quantity an improved version with a 
1,500 hp. Daimler-Benz engine. This re- 
cent type probably hits 400 mph. and 
mounts two 20-mm, cannon and two 
7.92-mm. machine guns. 

This model was tried out in Russia a 
good many months ago when the Ger- 
mans sought to spread the impression 
that the HE-113 was at the front only 
until the production of a spectacular 
new fighter got under way. The [Heinkel 
itself established beyond doubt that it is 
hard to manufacture and pilot. 

As to the promised new machines, for 
which the Heinkel was supposed to be 
pineh-hitting, at least one belonged to 
the Messerschmitt family, the ME-LO9F, 
occasionally designated in the Soviet 
press as ME-115. This -has a high rate 
of elimb and is comparatively fast. Its 
sponsors claim 400 mph. for it, but Rus- 
sian commentators say it has not topped 
365 mph. As late as last June only 
one of these operated in Russia for 
every four of the discredited ME-10%’s. 
Meanwhile, it is reported that the Reds’ 
YAK fighter has been doing very nicely 
against the ME-109F. (A deseription of 
typical Soviet aircraft is given on page 
100.—Ed. note.) 

Also in Goering’s bag of tricks this 
year has been a new Dornier bomber, 
the Do-217. The Germans spent three 
years’ experimentation before springing 
it on the Russians. It was routed for the 
sectors where the Luftwaffe appeared 
deficient in fast, medium bombers of 
good earrying capacity. Making its bow 
in May, the Dornier has not been numer- 
ous and the Russians have attacked suc- 
cessfully with their LAGG type. 


Focke-Wulf In Action 


The new Focke-Wulf* fighter, which 
Berlin propaganda has ballyhooed as 
the newest and greatest fighter, has not 
been prominent in Russia. But in en- 
counters with the RAF, it has fared 
poorly agiinst the latest Spitfires. The 
latter can turn within a smaller radius 
and have superior armament. If the 
Focke-Wulfs do come to Eastern Europe 
in numbers, the Russians appear to be 
ready, for their military press has al- 
ready discussed and analyzed this craft 
at length. As Col. Stefanovsky said in 
Red Star when he and his fellow airmen 
were still awaiting the Do-217: “How 
this new maneuver of the leaders of the 
German fascist air force will end is 





*A Focke-Wulf captured intact by the 
British has been found to have a top speed 
of 375 mph., cruising speed of 326 mph., 
rate of climb 3,280 ft. per min. Its arma- 
ment consists of four 20-mm. cannon, two 
7.9 mm. cannon and two machine guns 
firing through the propeller.—Ed.) 
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unknown. Nevertheless, it remains in- 
disputable that. by re-equipping its own 
air foree in due time the Soviet Union 
beat the strongest trump card of the 
Germans.” 

It is known that the Goering group 
has always placed orders for aircraft 
without honoring the opinions of the 
General Staff as to the desirable types. 
It is even better known that Goering is 
not only the head of the Luftwaffe but 
also the owner of important flying 
equipment factories. The dividends from 
his business enterprises in this war sur- 
pass appreciably those of the Russian 
adventures of his winged armadas. 

Otten rumored 
breakdowns of German aircraft have 
been on the increase, and the causes 
are not always structural. The age, 
training and experience of the fliers 
have much to do with the accidents. 

The courage and willingness of the 
Nazi airmen to accept battle may also be 
questioned, partially attributed to their 
lacking the optimum age and grasp of 
the tasks involved. They have been dis- 
playing a pronounced preference for 
wreaking their damage upon unde- 
fended ground objectives and for avoid- 
ing direct encounters with the opposing 
air forces, 


before the war, 


Because of the crisis in equipment, 
leadership and personnel, latest Luft- 
waffe tactics show many modifications. 
The long-distance mass raids on Soviet 
towns and villages far behind the lines 
have been abandoned. German airmen 
coneentrate principally on frontwise 
destinations. Only solitary reconnais- 
sance ships fly inland and these quite in- 
frequently. How this was brought about 
by the conditions of last winter will be 
presently discussed. At this point only 
the poorly trained crews and their in- 
ability to fly deep into hostile terrain 
are considered. 

Not that the Germans don’t try to cre- 
ate the impression of concentrated air 
sweeps. Reports from various sectors of 
the Eastern Front tell an identical story 
of the same plane or a very small group 
ot planes repeating raids on the same 
objective at intervals. 

Once again the Germans are reviving 
the tactic, abandoned since the first days 
of the war, of “hunting” down indi- 
vidual Red Army soldiers, trucks, ships 
and communications aireraft. No strate- 
gist or tactician anywhere has ever re- 
garded this as a gainful occupation, but 
sueh dignified bombers as Ju-87, Ju-88 
and HE-ill have been seen at this 
work. 








The word “production” has a deeper, 
more significant meaning today 
than it ever has had in the history 
of man. In many respects it is the 
most important word in our lan- 
guage. The nation or group of 
nations that can out-produce its 


enemies will win this war—and win 
the peace to follow. 

As manufacturers of high quality 
honing and superfinishing stones, 
grinding wheels and sandpapers, the 
MID-WEST ABRASIVE COMPANY 
is playing a part in this great indus- 
trial drama and we have ample 
basis for the statement that MID- 
WEST products more and more are 
being depended upon to assist in 
increasing the production of ships 
and tanks and planes and guns. 

MID-WEST honing stones, for ex- 
ample, are used in the manufacture 
of virtually 100 per cent of 
the guns being produced 
for the United States Navy 





1960 E. Milwaukee Ave. 


MID-WEST ABRASIVE COMPANY 


Manufacturers of DEPENDABLE abrasives 


™ 





as well as most of those being built 
for the United States Army. MID- 
WEST grinding wheels and MID- 
WEST coated abrasives also are 
being employed extensively in the 
creation of those things needed to 
preserve democracy. There is a 
reason for the selection of MID- 
WEST abrasives by those engaged 
in that all-important work and 
that reason, summed up, is: DE- 
PENDABILITY. 

MID-WEST abrasives are DE- 
PENDABLE abrasives. Moreover, 
they are manufactured under a 
process that guarantees uniformity 
of hardness, grain structure and 
cutting capacity. They have a longer 
effective life than most abrasives 
and when they wear down they 
wear down uniformly. Why not let 
our engineers help YOU increase 
YOUR production? Sam- 
ples shipped from stock 
immediately. 





Detroit, Michigan 


MID-WEST ABRASIVES 
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HERE'S THE MAN WE'RE WORKING FOR 


































He may be in the Army or Navy—fighter pilot, 
bomber pilot, or one of the crew. In any case, 
he’s “boss” at Delco Products for the duration. 


He’s the man we have in mind while we’re 
building Delco explosion-resistant aircraft fuel 
pump motors for booster and transfer duty. 
They have to be good, because they are factors 
in the speed, altitude performance, maneuver: 
ability and climbing ability of the planes he flies. 
No check or test that can contribute to depend- 
ability—no precaution that insures precision 
workmanship—is neglected. We’re out to give 
him the best that American engineering and 
“know-how” can provide. 


Other aircraft equipment, naval and ordnance 
materials are being built to the limit of Delco 
Products’ facilities. 
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PRODUCTS PBs, be. 
DIVISION OF GENERAL DAYTON, OHIO MOTORS CO ATION 















On the other hand, German fighters, 
whose foremost function used to be the 
interception of Russian bombers, are 
being pressed into service for daylight 
raids on ground objectives. This is to 
economize on materiel. 


Germans Revise Tactics 


The ME-109’s come in groups of four 
to six. Some patrol, the rest carry out 
the combat mission. Soon the lower ones 
ascend to change places with the patrol 
planes which then go into action. Thirty- 
five minutes is the maximum length of 
such forays. If defending planes appear 
the Nazis withdraw, flying at a low alti- 
tude. Inability of the Luftwaffe to seize 
mastery in the air has been a major 
factor in the failure thus far of Hitler’s 
mechanized-motorized divisions to deal 
a death blow to any vital objective with- 
in the Soviet Union. 

It is noteworthy that in the Wehr- 
macht’s greatest triumphs, no effective 
attempt has been recorded of landing 
German paratroops, as was the case in 
the Low Countries, Norway, Crete and 
wherever the invaders had confidence in 
their aeronautical prowess. This brings 
up consideration of the question of dis- 
persal, 

Since the launching of the Pacific 
phase of World War II much has been 
said of the grave problems thrust upon 
the United Nations by the necessity of 
scattering their air, land and naval 
forces over the planet. The Luftwaffe 
has the same headache. Recently in the 
London Sunday Times, Peter Masefield 
wrote that the German first-line aircraft 
were distributed as follows: France and 
Low Countries, 1,050; Norway, 300; 
Italy and Sicily, 700; North Africa, 500; 
Greece and Crete, 100; Germany proper, 
400; Russia, 1,600; the Balkans, 200. 

He appraised the total Luftwaffe 
strength at 30,000 units and Germany’s 
annual production at 24,000. It is 
doubtful whether the British commen- 
tator was prepared to vouch for the ab- 
solute authenticity of his figures, but it 
is not hard ta agree why the Reich 
should maintain concentrations of air 
power in all the places listed. The rea- 
sons are clearly prompted by a purely 
defensive strategy. 

It is this dispersal of air power that 
will be mentioned in the post-war mem- 
oirs of Prussian generals as a heavily 
contributing factor in their ultimate de- 
feat. This thinning out of their avia- 
tion strength, lest any vital German-held 
spot be exposed to a catastrophic Allied 
assault, impairs the coordination of the 
Luftwaffe with ground and sea contin- 
gents for a truly balanced offensive on 
any front. 

A few days after Mr. Masefield’s an- 
alysis an Associated Press dispatch from 
London cited an unnamed source as 
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The Case 
of the “Abused” Welds... 
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sO Just as this problem was solved for the aircraft industry, so 

problem 





ci ffe b ‘cation has many another metallurgical problem been solved for in- 
iataittite ta ri dustry by the engineers of Electro Metallurgical Company. 

it is : Although we do not make stainless steel, or steel of any 
mmen- kind, we have for over 35 years produced 
the ab- “Electromet” ferro-alloys used in making steel. 


but it . F 
‘ With the knowledge accumulated from this 

Reich IRCRAFT engine collector rings are fabricated from stainless , ¥ : sad ‘ 
experience, we may be in a position to give you 


of air steel. The rings are formed to shape and then welded. : : . nets 
assistance in the selection, fabrication, or use of 


le rea- 
purely alloy steels. Call upon us when you have such a 
problem—there is no obligation. 














“Locked-up” stresses from forming and contractive stresses from 
the cooling weld metal place terrific strains on the welds. Some- 
that times these “abused” welds crack. 

> mem- Research metallurgists from Electro Metallurgical Company 


heavily were called in to work on the problem. They found that the ELECTRO METALLURGICAL COMPANY 


ate de- Unit of Union Carbide and Carbon Corporation 
ry avla- 














addition of about two per cent manganese in the welding rod 


get would give the metal greater ductility at high temperatures 30 East 42nd Street [I[qqj New York, N. Y. 
Allied and would help eliminate “hot shortness” which produced In Canada: Electro Metallurgical Company of 
of the the cracking. Canada, Limited, Welland, Ontario 
— Stainless steel containing one to two per cent manganese and 


stabilized with columbium has proved to be an ideal material 
arom for collector rings. It is readily fabricated, is strong, and has 
excellent heat and corrosion resistance even against hot exhaust 
gases at temperatures up to 1,500 degrees Fahrenheit. 
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GENERAL CONTROL: 


= hi-g 
VALVES 


HIGHEST “gg” FACTORS—LOWEST WEIGHT 


Most important operating characteristic of all 
General Controls Aircraft Type Electric Valves is 
their positive ability to operate in any position, re- 
gardless of vibration, change of motion or accelera- 
tion, i.e., substantial increases in “g.” This is accom- 
plished without any concession to weight; for 
although acceleration factors as high as 300g are 
obtained, valve weight may only be a fraction of a 
pound. In addition, General Controls hi-g Valves 
are designed for continuous or intermittent duty and 
are available in a wide range of AN pipe sizes or 
tubing connections and with a wide range of AN 
electrical connectors. Simplify installation and pilot 
supervisory operations; save weight, space, time and 
money—specify General Control hi-g Valves. 

Available for handling all fluids, gases and vapors, 
up to 1500 Ibs. or more, in normally closed, normally 
open, single seated, pilot piston operated and 3- or 4- 
way selector valve types. Ask for descriptive Bulletin. 






SAFETY SHUT-OFF 
for GASOLINE OR OIL 


(Type AV-12 at Left) 


These valves are of the 
packless, semi- balanced 
or single-seated, metal 
seated type. Available 
normally open or nor- 
mally closed; require 
current only to close or 
open. Avoid vapor lock. 
Operate on DC, 6 to 24 
volts. Handle either oil 
or gasoline. 


GENERAL (2 CONTROLS 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 


801 ALLEN AVENUE, GLENDALE, CALIFORNIA 
“BOSTON © NEW YORK © PHILADELPHIA @ DETROIT 
(CHICAGO @ CLEVELAND @ DALLAS e@ SAN FRANCISCO 
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evaluating Germany’s first-line air 
strength—exelusive of planes under re- 
pairs, in reserve and on transport and 
non-fighting missions—at 5,000 bombers 
and fighters. This is 1,500 fewer than 
llitler was able to muster on the West- 
ern Front in the Spring of 1941. His 
aerial strength is being sapped as the 
Luftwaffe is compelled to throw itself 
simultaneously east, west and south. 
Weakened by losses in manpower and 
equipment, the Luftwaffe is no longer 
the monster air weapon that battered 
and terrorized Europe before it was. 
hurled against the Soviets. 

Of all the trials facing the Luftwaffe 
none is more dreaded than the prospect 
of fighting in Russia through another 
winter. Last winter, when the Germans 
had painfully curtailed their aerial op- 
erations, the alibi offered by the Fuehrer 
himself was that the cold made extensive 
activity impossible. However, successful 
operations had been carried out by the 
Red Air Foree during that very season. 
The bitter Russian cold was not so much 
to blame as mismanagement by Goering 
& Co., who had failed to foresee and 
prepare for something that was univer- 
sally known from time immemorial—the 
Russian winter climate. 

To be sure, after the seizure of Nor- 
way, the Nazi airmen underwent some 
training under winter conditions there. 
Yet, that turned out to be a purely 
academie exercise because as late as the 
middle of January, 1942, Maj. General 
Sheherbakoff of the Red Air Force was 
reporting: “Not one of the German 
planes which have been brought down 
was fitted with skis.” 








Winter Equipment Necessary 


Aireraft with wheels require airdromes 
which are continuously cleared of snow 
during the season when snow storms are 
a chronie condition. This compelled the 
Germans last winter to discontinue the 
practice of basing their planes close to 
the land-troop dispositions. 

Likewise, winter refuelling calls for 
landing fields with buildings where water 
and oil ean be heated, but such bases 
were not usually available where most 
needed by the Nazis. On the other hand, 
the Soviet crews, Arctic flying almost 
second nature, displayed full prepared- 
ness in this respect, the result of peace- 
time foresight and of experience gained 
in Finnish operations in the winter of 
1939-1940, Another winter handicap be- 
fell the Germans last year when the 
severe Russian frost thickened their 
lubricants and vitiated the Luftwaffe’s 
use of machine guns, cannon and bomb- 
ing devices. 

Nor eould the German mechanics do 
much overhauling of the machines for 
flight while the blizzards raged. Their 
pilots found frequent snowfalls, thick 
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cloud formations and fogs insurmount- 
able. The navigators were confounded 
when lakes, rivers, populated areas and 
other points of reference merged into 
one white landscape as far as the eye 
could reach. 

Providently prepared, better  ac- 
quainted with the terrain, the Red fliers 
caused the German High Command to 
discontinue sending tanks and motorized 
infantry in big columns. By midwinter, 
the Germans travelled in small groups. 

Perhaps by this time the Hitlerites 
have learned the lesson of preparing for 
the winter, but to what degree they can 
translate the newly-acquired education 
into a realistic approach to their strate- 
gie undertakings remains to be seen. 

One thing is certain: the Red Air 
Force, already having proven its winter 
striking power, will be waiting with 
faster and better armed fighters, and 
Allied flying equipment—arriving in 
greater volume—will hasten complete 
elimination of the Luftwaffe. 











Maintenance at Continental 
(Continued from page 209) 

Out of a total of 55 employees in the 
entire maintenance department, 42 are 
rated mechanic, junior mechanic, ap- 
prentice mechanic, foreman, crew chief 
or inspector. Thirty-one of this 42 are 
licensed. This 74 percent represents 
probably the highest percentage of 
licensed maintenance employees in any 
airlines in the country. 

Continental’s routes cover a territory 
lying in the shadow of the peaks of the 
Rocky Mountains. The altitude of the 
air fields on which Continental’s Lode- 
stars make their 45 daily landings, vary 
from 6,874 ft. at Las Vegas, New Mex- 
ico, to 665 ft. at Tulsa, Oklahoma. The 
field at Denver is 5,300 ft.—over a mile 
high. The unusually large amount of 
landing fields on CAL’s routes situated 
at high altitudes has a direct bearing 
on maintenance problems. Even more 
direct bearing on maintenance is the 
frequeney of landing, especially on 
landing gear and tires. The construction 
of the fields is another source of mainte- 
nance cost. They are constructed of 
every type of dirt, gravel, ecaliche, oil 
mix, conerete and asphalt pavement. 
The varied type of landing conditions 
these fields produce have an injurious 
effect on the skin of the plane, the shock 
struts and engine operation; especially 
cylinder wear and propeller blade faces. 
Instruments also suffer. The severe dust 
conditions in some parts of Continen- 
tal’s routes necessitates constant over- 
haul being done on the delicate instru- 
ments in the Lodestars. 

Continental Air Lines is well-equipped 
to carry its share of the task facing 
America’s airlines today. 
























F HE WICKS | | in umentt 


fe years, has now changed ove 
-LAVICKS precision built relay 
gontacts, etc., are now available t 







































é. for almost tv 
to war product 
switches, magnets, 
war industries.& 
Sturdy built arfd well designed, WICKS units can pro- 
vide a dependable, extremely efficient integral part 
of America’s fighting power. 

WICKS magnets operate on from 

ten (10) to fifteen (15) voits D.C. 

and consume a minimum of cur- 

rent. Windings can be changed 
to accomodate higher or lower 
voltages. List your requirements 
when writing. * * * *® 


ae 


Magnets of the rotary type as built 
by Wicks are very efficient. They 
can be used to advantage for actuat- 
ing mechanism, giving dependable 
service at low cost. *% * * 


a 


Small relay of one to four contacts, 
or make and break arrangement. 
Low current consumption on D. C. 


ae 


Relays of from eight to eighteen 
points, self-cleaning contacts, mag- 
net, operates on low or high D.C. 
voltage, low amperage. Sturdy con- 
struction. 

















Other Wicks products include magnets of many 
sizes, contacts of various types, and 
gang switches of from twenty (20) to seventy- 
three (73) points. 
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WICKS WAR 
DIV’'N-—WICKS ORGAN COMPANY 


HIGHLAND — ILLINOIS 
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" The Future of 
Water-based Airplanes 
(Continued from page 119) 


function of speed, it is also a function 
of beam loading and this, in a hull bot- 
tom, turns out to be more important 
than speed. And even more important 
to note, it is a function of local-beam 
loading and not maximum-beam loading. 

The case is exactly analogous to the 
ease of wing loading and gust condi- 
tions, the principle of which is now 
everywhere understood. Pounding on a 
hull bottom ean, for all working pur- 
poses, be described as the effect of 
“water gusts” when some section of the 
hull bottom strikes water in which it is 
not already immersed. This section may 
be forward whilst hydroplaning (Fig. 
9A), or aft whilst touching down (Fig. 
































Fig. 9B. 


9B). (It could, of course, be the whole 
planing bottom if the airplane were 
dropped in on a flat keel). But, the 
higher the beam loading at that section 
the less the pounding. This demands a 
high dynamic beam loading to meet 
high speed, and by this is meant speed 
in whatever direction it is measured. 
What happens with the “modern” 
hull bottom is this: The beam is much 
too wide anyway, but particularly for 
high speed. Therefore its loading is low 
and consequently it suffers from the 
pounding of “water gusts.” This is made 
still worse on landing because the trans- 
verse step, located where it is, causes 
maximum beam to make contact first. 
Something had to be done about this so, 
as we have seen, deadrise was intro- 
duced. But deadrise decreased planing 
efficiency, so beams had to be made still 
wider. So pounding increased relatively, 
so more deadrise was needed. Thus dead- 
rise begets deadrise, and inefficiency has 
piled on inefficiency, and all this is tabu- 
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PROVED ON AIRCRAFT 


@ rd A 4 
1927 saw the first application of Elastic Stop Nuts on air- 
planes. When it was proved that these self-locking fasten- 
ings hold tight under any combination of vibration, shock, 


stress, and weather exposure, they were adopted for vital 


connections on all American military and transport aircraft. 


Meanwhile other industries, profiting by such a convincing 
demonstration in the air, solved many of their most trouble- 


some fastening difficulties with the same reliable nuts. 


Today there are more Elastic Stop Nuts on this coun- 
try’s airplanes, tanks, guns, Naval vessels, and pro- 
duction equipment, than all other lock nuts combined. 


Elastic Stop Nuts may be the solution to your fastening 
problems. Semple nuts, for field or laboratory test- 
ing, will be furnished without cost or obligation. 


>» Write for interesting folder explaining the Elastic Stop self-locking principle. 
ELASTIC STOP NUT CORPORATION + 2320 VAUXHALL ROAD + UNION, N. J. 


WITH THE RED LOCKING COLLAR ...SYMBOL OF SECURITY 
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lated into what, unfortunately, we have 
to call “beam data.” 

A great deal more remains to be 
written about all this, particularly be- 
cause of the most widespread miscon- 
ceptions, dating back to the light float 
loading of years ago, of the relative ac- 
tions of flat and Vee bottoms in various 
water conditions. The above remarks are 
based not on theorizing but on a com- 
bination of known facts and practical 
experience. Yet it is difficult to set these 
against deeply ingrained beliefs. 

The fact remains that the transversely 
flat planing bottom is the only logical 
and efficient type. With proper design 
it will necessarily suffer from _ less 
pounding. Aerodynamically its losses 
can be made almost negligible—ceer- 
tainly much less than those arising from 
Vee bottoms. 








Typical Soviet Aircraft 

(Continued from page 100) 
with additional armament supplied by a 
top turret behind the wing and a re- 
tractable belly turret just ahead of the 
tail. Construction is of alloy, stressed- 
skin type, with fabric covered control 
surfaces. Engines are reported to be 
of about 1,000 hp., with two-speed super- 


ehargers. A modification, the DB-3F 
has a longer, more pointed nose. 

The SB-3, designed by A. N. Toupo- 
lev, is a development of the SB-2 which 
was used extensively in both the Spanish 
Civil War and later in the drive against 
Finland, the main difference being in- 
stallation of more powerful engines and 
better streamlining of the cowlings. Re- 
cently many of these ships have been 
equipped with dive brakes bearing a 
similarity to those utilized on the Ger- 
man Junkers JU-88. 

The PE-2 is three place, low-wing, and 
has the twin tail used on many modern 
planes. It is reported to be an excep- 
tionally fast craft, powered by two en- 
gines of approximately 1,300 hp. The 
three-man crew is carried forward of 
the wing; with the pilot and rear gun- 
ner close together under the same ean- 
opy and the forward gunner prone in 
a compartment in the lower part of the 
nose. 

Outstanding in the ground attack and 
cooperation group is the IL-2—the 
Stormovik — dive bomber. Like other 
Russian aireraft, it appears to be of 
mixed construction, with the aft portion 
of the fuselage built of stress-skinned 
Heavily armored, it has been 
mechanized 


wood. 
used extensively against 
ground forces. 
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CUTTING CORNERS 


In industrial war produc- 
tion, uniform speed through 


TURGO PRODUCTS, INC., 
6135 S. Central Ave., Los Angeles 


Please send me FREE literature on materials, methods 
and procedure pertaining to the operations checked below: 






22-942 
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Every Turco Compound has ? HATZ, 9 tpt Immersion Cleaning 
been proved by repeated . peter Vapor Cleaning () Paint Camouflage Cleaning 
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The YAK-4, another Yakovlev prod- 
uct, resembles the PE-2 in appearance 
except for a shorter nose, since it has 
the twin tail arrangement and twin 
liquid cooled engines of 1,100 hp. each. 
The wing is of mixed construction— 
part steel tubular and part wood, and 
part plywood and part fabric covered. 

The SU-2, a two-place general pur- 
pose plane is, in many respects, similar 
to the Brewster SB-2 Bermuda dive 
bomber. 

Among the water-based eraft, the 
MBR-2 appears to typify many of the 
Russian flying boats developed from the 
Italian Macchi types, licenses for which 
had been acquired some years back, and 
is used mainly for reconnaissance work. 
Powered with a 700 hp. liquid-cooled 
engine, its top speed is only about 140 
mph., and its armament is confined to 
a nose turret and one atop the fuselage 
behind the wing. 

(For further information on_ the 
Soviet military planes, see “The Soviet 
Air Foree After A Year of War,” ra- 
dioed from Moscow by Lt. Col. Nikolai 
Denisov for Aviation, August, 1942.) 





Ryan's 20th Anniversary 
(Continued from page 105) 


Ryan Aeronautical Institute, instruet- 
ing potential key aircraft workers by 
correspondence. 

The growth from a one man, one plane 
outfit to one of the best known names in 
aviation saw some bleak days. But those 
two decades have seen many firsts stem 
from the purchase of the Jenny. Since 
then Ryan has established and operated 
the organization which inaugurated the 
first year round scheduled passenger air- 
line service in this country; built planes 
for air mail service; surveyed the air- 
way between Los Angeles, San Fran- 
cisco and Seattle; produced the series of 
planes which provided the basie design 
for the immortal Spirit of St. Louis; 
and pioneered the low-wing monoplane 
trainers eventually adopted by the 
army for primary instruction. 

The organization’s initiation to 
“manufacturing” came about when 
Ryan bought six Standard biplanes 
from the government in 1923 and, with 
his meehanies—Hawley Bowlus of sail- 
plane fame; Martin Jensen; and John 
Van der Linde and Dan Burnett, both 
still with the company—re-designed and 
re-built them. What had been two-place 
open ships came out five-place cabin 
jobs powered with 150 hp. Hispano- 
Suiza engines. Later they took one of 
the early Douglas transports, the 
Cloudster, through the shop, this time 
turning out a eabin plane capable of 
carrying ten passengers and pilot and 
co-pilot or mechanic. 
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For the first time since war began, 
experienced mechanics and radio men, 
18 to 45, are being hand picked for 
enlistment in the Army Air Forces. 


These men must be experienced in 
the use of hand tools — must be able 
to go right to work maintaining and 
repairing airplanes, engines, instru- 
ments, machine guns, radio equipment. 
They must be skilled mechanics, what- 
ever their civilian trades, so that they 
can quickly get the “feel” of the job. 
They must be capable of becoming 
non-commissioned officer specialists. 


If you have experience or training in 
any of these fields you can now enlist 
directly in the Air Forces. Here you'll 
have a chance to work with the finest 
equipment, on the newest and fastest 
planes, preparing yourself for a career 


in the limitless future of aviation. 
You'll get the world’s best training — 
at good pay. And you'll be in line for 
rapid promotion. A man who rises to 
Master Sergeant in his first enlistment 
receives $138 a month, with board, 
housing, uniforms, medical care free, 
plus additional allowances if married. 


This is your opportunity to serve 
your country where you're needed 


RECRUITING AND 


ARMY - 
















most. Sooner or later you'll say, “It’s 
up to me.” Why not NOW? 

The nearest Army Recruiting and 
Induction Station will gladly give you 
full details, without obligation. 


IMPORTANT: To avoid interference with 
production, every enlistment must be 
cleared through local Selective Service 
Boards. Men in technical or key positions 
in War Production for the Army or Navy 
will not be cleared. 


——=—- 


eM rivine! 


INDUCTION SERVICE 


@ Visit or write the necrest U. S. Army Recruiting Station or write to: ‘‘The Commanding General,”” 
of the Service Command necrest you: 


First Service Command............... Boston, Mass. 
Second Service Command, Governors Island, N.Y. 
Third Service Command Baltimore, Md. 
Fourth Service Command Atlanta, Ga. 
Fifth Service Command, Ft. Hayes, Columbus, O. 
Sixth Service Command..................... Chicago, Ill. 


Seventh Service Command............... Omaha, Nebe. 
Eighth Service Command, Fort Sam Houston, Tex. 
Ninth Service Commaend.......Fort Douglas, Utah 


Or write te: Ealisted Branch, 
Depertmest R-1, A.G.O0., Washiagtoa, D. C. 
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Aircraft production from the draw- 
ing boards on began seriously 16 years 
ago With the M-1, a high wing mono- 
plane designed specifically for air mail 
service, capable of carrying an 800 |b. 
load. This was the first of a series in- 
euding the Bluebird, leading to the 
famed B-1 Brougham, basic design for 
Lindbergh’s Spirit of St. Louis. 

The S-T’s, the low-wing, metal fusel- 
age primary trainers in which thous- 
ands of army pilots received their first 
fying instruction, started rolling from 
the Ryan factory on Lindbergh Field 
early in 1935, Ironically enough, Latin 
America adopted the planes before the 
U. 8. Army, and they have seen service 
in eleven countries besides the United 
States. 

Meanwhile, student training and parts 
manufacturing had been conducted on 
an increasing scale. The company was 
one of nine government-approved flying 
schools selected as “guinea pigs” in the 
army’s expanding program to deter- 
mine whether private schools could sup- 
plement hard-pressed Randolph Field 
for primary production. From 35 cadets 
in one class at Lindbergh Field in San 
Diego this program has grown to include 
two additional schools at Hemet, Cali- 
fornia and Tueson, Arizona. Principal 
fabrication for other manufacturers has 
heen in the fabrication of exhaust col- 
lector rings employing the patented ball 
and socket universal joint for absorp- 
tion of engine vibration. 


United Suggestion Conference 
(Continued from page 215) 


ceived a $250 check in acknowledge 
ment. 

United’s Suggestion Conference makes 
a special effort to encourage employees 
to submit their suggestions in as com- 
plete form as possible, with illustrative 
sketches, photographs, samples and 
other data. Supervisors are asked to 
encourage employees to submit sugges- 
tions even though, at first glance, they 
may not seem practical. 

Recently Mr. Patterson addressed a 
message to all United employees which 
said in part: 

“Our nation and we are at war. Each 
and every United employee is a vital cog 
in our organization and therefore con- 
tributes to National Defense. Let us be 
constructive in everything we do. If 
you have a eriticism, let it be construc- 
tive. There isn’t a single policy or pro- 
cedure than ean be said to be perfect. 
These policies and procedures are merely 
the best that we, as humans, have been 
able to design and develop. The time, 
effort and facilities of the Suggestion 
Conference are yours. Make good use 
of this facility—don’t waste it.” 
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BYERS WHITE WING 
The Original Modernized 
Power Pick-Up Sweeper 


...is shown here sweeping a 
factory aisle. Used by manu- 
facturers whose names read 
like the “Blue Book of Indus- 
try", the White Wing simpli- 
fies industrial housekeeping. 
Both White Wing models use 
two Jumbo Jrs. 18” x 5.75 
in front and dual 16” x 4.50 





Jumbo Jrs. in rear. 


GENERAL INDUSTRIAL TIRES | 
GET THE TOUGH JOBS 


at Home..and in Service’ | 


Whether the call is for round-the-clock operation in 8 hour shifts, 
as above... the speedy factory movement of vital war materials... 
heavy loads or fragile parts . . . or direct service with our armed forces 
. . . General Jumbo Jrs. are demonstrating today, more than ever, that 


they can stand up and perform. 


This pioneer tire-tube-wheel combination rolls easily anywhere... 


cushions and protects the load—the 
truck—factory floors arid docks. Trac- 
tion is exceptional: spinning is practi- 
cally unknown. Filings, chips, etc., 
aren’t picked up. Tire life is trouble- 
free and lives up to General’s famous 
long mileage reputation. Exclusive 
and patented, the design of the Jumbo 
Jr. makes possible a type of service 
equalled by no other industrial pneu- 
matic. Available for war orders and 
for certain essential industrial uses. 


For further information, write, 


THE GENERAL TIRE & RUBBER COMPANY 
AKRON, OHIO 


COPYRIGHT, 1942, THE GENERAL TIRE & RUGBSER CO., AKRON, OHIO 
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Tires 8” to 24” overall diameter. 
Lead capacity 100 Ibs. to 1500 Ibs. 
per tire. 2- 4- 6- and &-ply with sepa- 
rate tubes and heavy-duty wheels. 
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‘BIG? . . . the Martin Mars can easily 
3 ‘Ay to Europe and back, non-stop, carry- 
{ng an 11-man crew and tons of pay- 
oad or arms and munitions. 





‘BIG? . . . 150 soldiers in full equip- 
*ment can be transported by the Mars 
',. Oran equivalent weight in supplies. 





BIG? . . .if the Mars were balanced 
_ {on one wing, the other would reach to 
‘the top of a 20-story building. 





_BIG?... . 24 feet from top of hull to 
bottom, the Mars contains two full decks. 
i 


BIG?.. . . the 16,665 cubic feet con- 
tained in the hull of the Mars are 
equivalent to the content of a 14 to 16 
room house. 


BIG? . .. when completely fueled for 
flight, the Mars holds a tank-car full of 
gasoline. 














TO MARTIN WORKERS who built her, the Navy’s giant 
flying boat ‘‘Mars’”’ is “‘just another airplane.’”’ But to a 
nation suddenly awake to the vital need of air transport, 
she is our brightest hope for frustrating enemy submarines 
and speeding war materials to distant battle fronts. 


Today the ‘‘Mars”’ looms large in eyes that see millions of 
see plod- 
ding surface vessels taking months to reach fronts that may 


tons of shipping sinking beneath the waves . 
shift overnight see Allied forces hampered, imperiled, 
by lack of supplies. 

Fleets of Mars-type ships can assume much of the burden 
now moving so hazardously via surface craft. Indeed, only 


BIG? .. . Three million rivets hold the 
Mars together. If you could count three 
a second, it would take you a full year, 
working steadily 8 hours a day. 


BIG? . . . veins and nerves of the 
“Mars” consists of 2 miles of pipes and 
conduits, 734 miles of wiring. 














ys LIFELINES|: 


Today’s 
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§ Tomorrow's Al R L / A E $ 





y’s giant 343 of them can do the job of a 25-ship convoy and require BIG? . . . from actval photographt 
: : iti demonstrating size and strength of 
Sut to a far less raw material to build. In addition, up to a score of “then” (ungs-an wage oro dusdand 
naval escort vessels would be freed for Other duties. >, sports models. 
‘ansport, 
Marines Hard-won experience, gleaned from construction of the 


S. Martin Clippers . . . the Russian Clipper . .. and the 
Navy’s patrol bombers, is embodied in the Martin “‘Mars” 
Out of this experience, Martin is opening new vistas not 
only for today’s lifelines, but for tomorrow’s airlines. 
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AIRCRAFT 


Builders of ‘Dependable Gy) Aircraft Since 1909 


| 
| 
BIG ? .. . the strength of 8000 horses, 
in four mighty motors, powers this grea 
cargo ship. 





BIG? ... You bet the Martin 
@ “Mars” is big! But 
Martin has flying ships nearly twice 


le | og her size all ready to build when the 
= needs of war or peace demand it. 





There are giants in these days, too! BIG? . . . wardroom for officers, 
recreation center for crew, private 
stateroom for captain, two shower- 
baths, make the Mars more roomy than 
many submarines. 


BIG? . * + Crew can stand in the BIG? . . . maximum draft BIG?... 24 telephones connect the BIG? . . . the bridge, or flight wil 

wings of the Mars, permitting servicing Mars’ hull is 5 feet. vitals of the Mars. Auxiliary motors run of the Mars is larger than the ontirey 

of engines in flight. the ship’s eight generators, supplying interior of a 21-passenger airliner. 
electricity. i] 
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AERO VALVE 
SERVICING | 
EQUIPMENT 











Above: HALL Model AWA (Allison type) ECCENTRIC Wet 
Type Valve Seat Grinder in use in in-line cylinders, Readily adaptable 
to maintenance of seats in radial engines also. 























By duplicating original factory standards of precision 
and finish quickly— by permitting any ordinary mechanic ‘ 





to “blind” grind valve seats and valve faces accurately 


without time lost in repeated gauging operations — by 





making valve overhauls unnecessary: for hundreds of 
extra flying hours, HALL Aero Valve Servicing Equip- 
ment actually keeps more men in the air with fewer 
men on the ground. 

Under present conditions, this is extremely import- 
ant in both military and commercial use. 

That's why we re working day-and-night shifts to 
supply the demand for HALL Aero Valve Servicing 
Equipment. 

If you would like to have all the details of HALL 
ECCENTRIC Valve Seat Grinding and Wet Valve Re- 
facing, write or wire us today. 


THE HALL MANUFACTURING CO. 


TOLEDO, OHIO, U.S.A. 







Above: HALL Model 80A Wet Type Valve 
Refacer designed expressly for aero valve refacing. 
Has dual motors, micrometer feed and rheostat 
control, Ar right: AW ECCENTRIC Wet Type 
Valve Seat Grinder for ‘blind’ grinding of valve 
seats in radial type aero engines. Widely adopted 
for both production and service. 
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Operators Solve Problems 
(Continued from page 236) 


lems, ete., are handled through the squad- 
ron commanders who in turn are re- 
sponsible to the director of flying. 
Squadron Commanders meet with Catron 
at least once a week to discuss con- 
stantly arising problems and changes 
in curriculum. The flying schedule is 
divided into morning and afternoon 
sections, from 8:00 to 1:00 p.m. ard 
1:30 to 6:30 respectively. At the present 
time, the upper class flies in the after- 
noon while the lower class take the morn- 
ing shift. The current schedule calls for 
flying six days a week, flying being done 
on Sundays only when a class falls be- 
hind schedule. 


Flight Procedure Rules 


Traffic control is handled very satis- 
factorily by the Army’s training traffic 
pattern. It involves a rectangular course 
around the field and with the extreme 
precision and accuracy expected of in- 
structors and students alike, permits 
handling maximum traffie with little 
danger. Briefly the pattern is as follows: 
after take off the plane is flown at full 
throttle to 300 ft. where a 90 deg. turn 
is made. On the second leg the plane is 
climbed to 500 ft. and a level turn at 
cruising throttle is made either out of 
traffic or into the down wind leg. The 
rest of the pattern until approach is 
made precisely at 500 ft. and planes 
wishing to enter traffic have a standard 
procedure of joining the down wind leg 
at a 45 deg. angle. A 90 deg. gliding 
approach is made to the landing area 
itself. With such a rigid pattern and 
only exact altitudes tolerated, traffic can 
be concentrated, as the planes are vir- 
tually flying in a “track” and everyone 
knows what the next ship is going to do. 
As many as 15 to 20 planes can be 
handled on one field at a time for land- 
ing practice. Under most wind conditions 
two way traffic may be allowed, doubling 
the usefulness of the field. 

The direction of take-offs, landings, 
and traffic around the field is determined 
by a tee which is manually set to con- 
form to the general wind direction. This 
tee is about 30 ft. long with detachable 
arms at the windward to indicate left 
or right traffie or both. Since all land- 
ings must be exactly in line with the tee 
it is possible for several planes to land 
in parallel lanes simultaneously without 
fear of drifting into each other. 

During all flying hours a member of 
the instruction ‘staff keeps a constant 
watch over flying on the field and sets 
the tee. He is known as the “Airdrome 
Officer,” and the duty is rotated among 
the instructors in turn, with the tour of 
duty running half a day. Thus the morn- 
ing duty is handled by instructors flying 
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SMALL MOTORS ON PATROL — 


uaudary Arrset Relays 


Shipments of war material must have the “green light.” 
Roadbeds need inspection and maintenance — bridges, 
railheads, and war shipments must be protected against 





saboteurs, wear and tear. 


So old-fashioned handcars and 


maintenance equipment give way to modern railroad 
machinery, much of which is powered by Briggs & Stratton 
4-cycle, air-cooled gasoline motors. These sturdy, easy- 
starting motors can always be depended on to do their 





part in protecting and maintaining vital rail lines! 





Users are urged to check their motors at 
regular intervals to insure top performance 
and longer life. If parts or service are 
needed, go to your dealer or an Authorized 
Briggs & Stratton Service Station. 


Briggs & Stratton motors, from % to 6 
h.p., are “drafted” for the duration — and 
are available only to those whose equip- 
ment is serving the war program — or for 
“essential” civilian uses. If your products 
fall in these classes we will try to serve you. 


BRIGGS& STRATTON CORP., Milwaukee, Wis., U.S.A, 
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in the afternoon and vice versa. The 
airdrome officer’s quarters are much 
the same in appearance as a control 
tower and from this spot the “AO” 
can observe all landings and take-offs. 
It is his duty to report on a daily form 
all infractions of flying rules, such as 
fast taxiing, cross tee landings, flying 
over buildings, ete. The “AO” also 
greets visiting ships. The presence of 
the “AO” has a very beneficial effect 
on the flying technique of instructors 
and students, particularly since penalties 
of twenty-five cents are imposed for in- 
fractions of rules. 

In addition to the base airport, Haw- 
thorne Field, there are three other aux- 
iliary fields used by Hawthorne. One of 
these is Orangeburg Municipal Airport, 
but the other two are especially devel- 
oped fields within the twelve mile radius 
in which flying operations are con- 
ducted. These fields are used mainly for 
landing practice, running of special 
landing stages, such as 180 deg. over- 
head, power approaches, ete. Telephones 
and crash equipment are maintained at 
each of these fields. 

Dispatching and recording of flight 
time constitutes the most complicated 
part of the flight department. A com- 
prehensive set of records is kept, mak- 
ing the dispatcher’s office a virtual sta- 
























tistical bureau. It is the duty of the chief 
dispateher to keep all records and direct 
the actual use of the airplanes. To 
accomplish this, a crew of two flight 
dispatchers working as a team assigns 
airplanes, records duration of flights, ete. 
These two dispatchers are located not 
in the operation’s hut, but in a special 
office commanding a full view of the 
field and connected to the Ready Rooms 
in one of the hangars. There master 
sheets are kept in the form of a daily 
record of flying time. Each student’s 
name is typed by squadrons on these 
sheets, and before taking off for either 
a dual or solo flight, the cadet must re- 
port to the dispatcher. On a dual ride, 
the cadet gives his imstructor’s name 
and the number of the ship which has 
been assigned for the day to the instruc- 
tor. For a solo flight, the dispatcher 
assigns the cadet a ship. He also records 
on the daily flight sheet the time the 
student took off and landed. On return- 
ing from a flight the student reports to 
the dispatcher the exact amount of time 
flown. While this time record is not 
official, it provides a basis on which the 
dispatcher computes average progress 
for the class and prepares a daily flying 
progress report. 

Recording flying times and assigning 
ships, however, is not the whole job of 
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We need work — you need help — let’s 


Stewart has enormous manufacturing 
and ample shipping facilities for pro- 
duction runs of units or parts of units 
fabricated from angles, flats, tees, 
rounds, squares, sheets, strips, and plates 
involving the use of equipment listed 


Stewart offers competent engineering 
service; on time deliveries; best work- 
manship and the highest financial rating 
obtainable. When writing, please send 
specifications and complete information. 


FABRICATORS OF 
"IRON - STEEL - WIRE 


* SHEETS + 





PLATE 





FACILITIES 








Punch Presses ¢ Shears 
Power Brakes Spot 
re and Gas Welders 
Dril] Presses ¢ Bull 
Dozer Forming Equipment 
Automatic Saws e Heat 





Treatin & Furnaces 


as ® Fin. 
ishing Equipment « 


Tool 










Room Equipment 


THE STEWART 
IRON WORKS CO. Inc. 
205 STEWART BLOCK 
CINCINNATI, OHIO 

















the dispatchers. It is their responsibility 
to keep the classes running according to 
schedule of the curriculum. At times, for 
example, bad weather will throw a class 
behind sehedule. The dispatchers must 
then arrange for as much flying as pos- 
sible on the next good day to get back 
on schedule. With the shortage of train- 
ing ships, it takes clever and quick jug- 
gling of dual and solo periods to see 
that the time is made up. This is further 
complicated by the fact that any one 
cadet is allowed, by regulation, to re- 
main on the flying line no more than 
three hours on any one day, even though 
the flying period runs five hours. On 
the other hand, a recent ruling prohibits 
a class getting more than four hours 
ahead of schedule. The dispatcher must 
budget time properly to keep the correct 
average and must see that those 
below average get additional time. 

Flying time records kept by the dis- 
patchers’ office are thorough and cover 
every phase. Since civilian schools are 
paid on the basis of flying hours, the 
dispatcher must keep an accurate rec- 
ord of all flying time and prepare the 
vouchers for submission to the Army. In 
addition, a daily average of hours flown 
in relation to schedule is compiled for 
reference by Army, dispatcher, and flight 
diizctor. Separate records of every in- 
structor’s time is kept, even to the 
number of landings made. Daily records 
of each ship’s time is kept, even broken 
down into student time, Army time, 
miscellaneous time, and instructor school 
time. A daily record is kept of the 
total flying done every day, broken 
down into all its categories. 

All this information is gleaned from 
the forms (known as Form 1) kept in 


also 


every ship and filled out after each 
flight. It is the dispatcher’s responsi- 
bility to check for errors a cadet may 


have made on Form 1. For such errors 
and many others, including bone head 
flying, a “gig” system, known as the 
“star list” is kept. By this system cadets 
are fined 25 cents for each star. Each 
class uses the accumulated fines for a 
graduation party—one consolation for 
the system. 

These records have revealed several 
interesting facts. For instance, during 
the course of 60 hours of dual and solo 
flving the average class of cadets com- 
pleting Primary training averages 163 
landings. The average time at which 
eliminations oceur is about 19 hours; 
i.e. if a student is to be “washed out,” 
if occurs around the 19-hour mark. 

The dispatchers office also maintains 
and files for the flight department -the 
instructors’ daily grade slips which 
progress of each of their stu- 
dents. These slips are of a standardized 
form, small enough in size to be used by 
instructors on a clip board while in 


record 
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SOR 


@ Among the big names in aircraft 
is Lycoming, the sensational aircraft 
engine that powers training units and 
many other types of airplanes. The 
picture shows Lycoming-powered 
Stearman training planes on the line 
at Randolph Field, ‘The West Point 
of the Air”. The Bunting Bronze Bear- 
ings illustrated represent revolution- 
ary innovations in bearing design 
and production, and are typical of 
those supplied in great volume to 
Lycoming and others. 


The Bunting organization is 
abreast of present-day progress 
in the field of aviation, ready and 
able to help you with any bearing 
problem...The Bunting Brass & 
Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 
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AT CURTISS-WRIGHT THEY’RE 


THE WARHAWKS ON BASSICKS 


ROLLING OUT 





MORE POWER TO WAR- 
HAWKS! Engine as- 
sembly line (above) 
shows how Bassick 
“V"-grooved Casters 
on grouted tracks help 
Curtiss-Wright to get 
’em flying—faster! 


TAKE IT.AWAY— ON 
BASSICKS! The work 
comes to the worker. 
Close-up (below) shows 
specially designed Bas- 
sicks that operate on 
or off the track—flex- 
ibility in handling! 


WARHAWKS. .. SPROUT THEIR WINGS 
ON BASSICKS! Here’s how Curtiss- 
Wright hatches out Wing Panels. 
Note how each Wing rides on easy - 
rolling Bassick Casters—especially 
designed for speeding assembly. 


IT’S FAST...1T’S FLUID...1T’S FLEXIBLE! 


— THE NEWEST IDEA 


Fast, Faster, Fastest! Production 
aim of all America today is an 
accomplished fact on Warhawk 
assembly lines ...thanks to Curtiss- 
Wright ingenuity and Bassick “V”’- 
grooved Casters. Today—the War- 
hawks fairly roll together! Engines, 
Panels, Fuselages are speeded into 
final assembly by a surface con- 
veyor system that is revolution- 
izing airplane production. 


Bassick “V”-grooved 
Casters traveling on angle 
¥2 iron tracks do the trick! 
» Valuable floor space is 


NO START AND STOP...NO LOST 
TIME! Curtiss-Wright War- 
hawks roll from one operation 
to the next on Bassick “V”- 
grooved Casters. Workers 
and their tools stay put! No 
waste in time, or effort. 


THE BASSICK COMPANY 


IN PLANE ASSEMBLY ! 


saved through straight-line assem- 
bly. Tools are grouped at stations 
on the line—so workers lose no 
time. Traveling on tracks the 
casters are free from any obstruc- 
tion—floors are saved from wear. 
And the grouted rails reduce the 
effects of floor vibration. 


Yes, it’s a fast-moving produc- 
tion idea—and 10 to 1 you can 
apply it to your business! What- 
ever you make—if you must pro- 
duce it faster get Bassick Engi- 
neers on the job—get speed and 
flexibility into your production! 


BASSICK 
CASTERS 


BRIDGEPORT. CONN 


MAN 


ARGE 
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flight, and punched to fit in loose leaf 
note books. In what appears as a set of 
library shelves in the dispatcher’s office 
are row after row of gray loose-leaf 
books, giving the complete flight record 
of every cadet, day by day. At the end 
of a cadet’s stay at Hawthorne these 
records are bundled up and sent on as 
a permanent record. 

The flight department at ~Hawthorne 
is located in what is called the Opera- 
tions Hut, located on the flight line. It 
houses the flight director’s office, the 
airdrome officer’s quarters, and the dis- 
patchers’ office where two clerks handle 
the records. In addition to the telephone 
which connects Operations with other 
offices and parts of the school campus, 
there is a special two way communi- 
phone system between the hut, the ready 
rooms, and the dispatchers. This is 
essential for smooth and efficient opera- 
tions, as there is constant liaison between 
dispatcher and operations which could 
not be handled even by telephone. 

The final proof of any system is, of 
course, its record. In the ease of flight 
activity the safety record is of particu- 
lar importance and can be used as the 
yardstick of successful measure. The 
amazing accident record established at 
Hawthorne, which is only typical of all 
the Civil Elementary Schools, speaks 
for itself. It is impossible to reveal the 
amount of flying being done at Haw- 
thorne, but it can be said that tens of 
thousands of hours have been flown. 
During the course of this flying, repre- 
senting millions of miles in the air, not 
one student nor instructor has_ been 
injured even the slightest. This is a ree- 
ord unprecedented in military flight 
training history. 





British Night Guardians 
(Continued from page 201) 


operated turret amidships to provide a 
field of fire covering practically the 
whole of the upper hemisphere. 

In general construction, the Defiant 
conforms to the now familiar single- 
engine tractor, low-wing monoplane for- 
mula, and the eupola of the four-gun 
turret-—mounted on the upper surface 
of the fuselage just over the wing trail- 
ing edge—is the only obvious indication 
that the plane has any unusual charae- 
teristics. Owing to the ingenious ar- 
rangement of fairings, which play a 
large part in reducing drag of the tur- 
ret, the plane has unusually good per- 
formance for a ship of its size, with a 
speed of well over 300 mph. 

The actual design detail, although con- 
ventional, incorporates many interesting 
features. Except for the control sur- 
faces and’the fairings above the fuselage 
deck, it is entirely metal skinned. The 
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- ible Tubing. Extremely light in 





Rex-Flex elbow units for cabin heater conduit. 1/2” 1D. with light 
weight adapter at one end and thick mounting flange at other. 


Speed Up Assembly 
.with REX-FLEX 


STAINLESS STEEL FLEXIBLE TUBING 


Rex-Flex Can Be Readily '‘Snaked”’ Into Place 
In Cramped Installations Such As Elbows 
and Sharp Bends, Eliminating Joints. 


Aircraft manufacturers simplify 
many installation problems in- 
volving air ducts, blast tubes, 
radio shielding conduit, power 
plant accessory parts, oil and 
gas flexible lines by using 
Rex-Flex Stainless Steel Flex- 


weight; bendable in multiple 
planes; obtainable in long 
lengths. 


High Fatigue Value— 
Heat and Corrosion Resistant 


Rex-Flex Stainless Steel Flexible 
Tubing is available in five wall- 
forms, all of which can be com- 
bined in a single one-piece 
length, with straight walls and 
corrugated sections at desired 
intervals. Sizes 5/16” I.D. to 5” 
I.D. incl. Made of 18-8 (Aus- 
tenitic) Stainless Steel. Fittings 
are attached to tube ends by 
circular resistance welding. 


No Flux, No Flame, No Quench- 


ing—Producing Absolutely Tight, 
Homogeneous Assemblies 











Data and Engineering Recommendations on Request 


CHICAGO METAL HOSE 


CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: MAYWOOD AND ELGIN, ILLINOIS 
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front end of the fuselage is built as a 
unit, on four angle-section longerons of 
extruded alloy. At the extreme front of 
this unit is a braced tubular frame car- 
rying the attachments for the engine 
mountings. 

The wings of the Defiant, like the 
fuselage, comprise a series of unit as- 
semblies; a center section and two outer 
wings, plus detachable wing tips. Their 
general form is a close approach to the 
ideal elliptic plan form, but allows the 
use of a skin which, except at the wing 
tips, requires no forming operation. 
The leading edge for both center and 
outer wing sections is detachable. It 
consists of a sheet of light alloy bent to 
the correct profile, riveted to a series of 
nose rib formers. The covering sheet is 
screwed to top and bottom front spar 
flanges by countersunk steel screws. To 
accommodate these screws, the spar 
flanges are provided with spun-in Monel 
metal bushes, drilled and tapped for the 
securing screws. 

The retractable landing gear com- 
prises two Lockheed ‘“Airdraulic” shock 
absorber legs hinged to the diagonal 
beams which are among the few com- 
plete “ribs” of the wing center sections. 
Each leg of the landing gear is ré- 
tracted or extended by a breakback strut 





which extends diagonally inward to- 
wards the fuselage and rearward to- 
wards the rear spar. 

The engine oil cooler is contained in a 
duct-cowling integral with the bottom 
engine cowling panel. This panel ex- 
tends aft of the fireproof bulkhead, to 
form the lower fairing of the front 
fuselage section up to the wing center 
section. 

The Boulton Paul gun turret—which 
is a removable self-contained unit— 
mounts four .303 in. belt-fed guns. It is 
very economical in its demand for op- 
erating power, due mainly to the high 
overall efficiency of the hydraulic vari- 
able gear system incorporated in the 
control system. The whole of the hy- 
draulic system for turret operation is 
part of the turret unit, and has no con- 
nection with any hydraulic system out- 
side of the turret; a separate system 
operating the retractable landing gear 
and landing flaps. Power is normally 
supplied by an engine-driven pump, but 
there is also an emergency hand pump 
by which the landing gear and flap may 
be operated if the engine driven pump 
should fail. A pneumatic system, sup- 
plied by an engine-driven compressor, 
operates the collapsible turret fairings 
and wheel brakes. 











































































































HEAD, 


NORGRENS 


) ie ... they’re proving it 
at hundreds of key spots 
in Aviation’s battle of pro- 
duction! NORGREN (air 
borne) LUBRICATION 
speeds work, checks down- 
time, licks machine wear. 


NORGREN [ubro-Conkrol UNITS 


(1) Clean the air, (2) Regulate pressures, (3) Inject a 


fog of oil into air stream, lubricating every moving 
part automatically. Many combinations to meet your 
particular needs. @ Vital to perfect performance of 
air cylinders and chucks, all air tools, high speed 


bearing assemblies, etc. 


MORE THAN 75,000 IN DAILY USE! 


C. A. NORGREN CO. 


DENVER, COLORAGS 


Get Catalog 400 











Specifications of the Boulton Paui Defiant are: 


NE 5 ance 'p Wid emo haere one eS Sree 
Length overall... ccc ns ces siete em 
SEE. UE. 0-6 0% wotk oa eee 11 ft. 4 in. 
Lf =) eter ay 
Rn, SINE, n'y bo 0000 o's lb-eg Wie anal 7,500 Ib. 
WRU FOGGIA osc ede cu ceese 30 lb. per sq. ft. 


Cg | Se err 7.15 lb. per hp. 
Engine—Rolls-Royce Merlin-III-1050 b.h.p. 
at 16,500 ft. 





The Defiant’s power plant is a glycol- 
cooled Merlin III engine, rated at 1030 
b.hp. at 3,000 rpm. at 16,500 ft., driv- 
ing a constant speed, three-blade pro- 
peller of 11 ft. 6 in. in diameter through 
a reduction gear of .477 ratio. An un- 
usual feature of the power plant is 
separation of the oil and glycol radi- 
ators. Both are of the normal ducted 
radiator type, but the oil cooler is for- 
ward under the engine and is in the 
same duct as the carburetor air intake, 
and the radiator proper is considerably 
further aft. Warm air, after passing 
the oil cooler, goes to the pilot’s cockpit 
through a controllable flap. Warm air 
from the main radiator ean be similarly 
admitted to the gun turret compartment 
of the fuselage. Thus both members of 
the crew may be kept reasonably warm 
under practically all operating condi- 
tions. 

The pilot’s seat in the Defiant is, in 
comparison with most modern single- 
engine fighters, unusually well forward 
in relation to the wings and conse- 
quently the view for landing and take- 
off is better than in most comparable 
airplanes. The seat is adjustable for 
height, with the control column ar- 
ranged to move with the seat so that 
raising or lowering it leaves the stick in 
the same position relative to-the pilot. 





Forming Extrusions 
(Continued from page 111) 


time a substantial number of them are 
now in service with leading aircraft 
builders. Two points of particular ad- 
vantage have been achieved—first, a 
tremendous speed-up of production with- 
out increase in personnel; second, the 
same speed-up without increase in plant 
area. To have accomplished the same 
increase in rate of production by hand 
shaping methods, the firms using these 
machines would have been required to 
employ and train hundreds of additional 
workers, and then provide enough plant 
area for them to operate within. Thus 
two vital “war-savings” have been ac- 
complished—reduetion in man hours for 
a given unit of production, and reduc- 
tion in plant area for the required in- 
erease in output. In fact, one well 
known plant claims that the increase in 
production efficiency was so great that 
within ten days the machine paid for 
itself! 
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N long dangerous fligkts, success, 
the safety of the crew and the plane 
itself, depend on victory over that 
enemy of all fighting men—fatigue. 


Warren McArthur’s contribution to 
fighting efficiency is technical seating, 
engineered to make every fighter a 
mentally alert, physically coordinated 
part of the plane he flies. 
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BEARINGS ARE VITAL TO THE WAR 


Apply them right — for best performance 
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Maintain them correctly 
for maximum life _. . and if you must replace 
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Keep them rolling! In addition to these helpful technical 
booklets and manuals, New Departure’s staff of application 
and field service engineers are always at your service. Ad- 
dress New Departure Division General Motors Corp., Bristol, 


Connecticut. Detroit, Chicago, San Francisco, Washington. , 


NEW DEPARTURE BALL BEARINGS Yr 


AVIATION, September, 1942 





er, 1942 








Airline Outlook Re-appraised 
(Continued from page 198) 


in its March, 1942 decision on American 
Airlines’ mail rates. This recapture of 
earnings through the retroactive reduc- 
tion of mail compensation was a bad 
blow to the industry and not generally 
anticipated. (This magazine was the 
first to point out the dangers inherent 
in this possibility when a CAB ex- 
aminer first raised the retroactive issue 
—Aviation, August, 1941. When the 
CAB gave its official approval to’ the 
retroactive principle, this department 
again emphasized the harm and pro- 
found effect such decision was bound 
to effect upon the airlines). 

Now, the board in the Pan-American 
Grace Airways case, has completely re- 
versed itself on the recapture principle. 
This recent decision will remain as an 
important milestone in the economic 
regulation of the industry and many 
of the elements involved are worthy 
of further study. 

The history of economic regulation of 
the airlines in recent years, is nothing 
more than a series of air mail rate de- 
cisions. Further, these cases all in- 
fluence and shape the future develop- 
ment of the carriers. 


American Decision Unduly Delayed 


The American mail rate decision drew 
unduly harsh criticism for the CAB 
and tended to obscure an otherwise com- 
mendable record. It must be noted that 
with the enactment of the Civil Aero- 
nauties Act of 1938, the CAA and later 
the CAB, were given a new law to ad- 
minister which offered wide latitude in 
interpreting the intent of Congress and 
which was bound to pose many a 
troublesome problem for any body of 
administrators. Each decision repre- 
sented pioneering beyond previously es- 
tablished frontiers. In all fairness, it 
can be said that up to the American 
decision, the board had done a construc- 
tive and consistent job in establishing 
a sound pattern for economie control of 
the industry. And even the American 
decision, in a narrow sense, contained 
many logical conclusions. The basic 
weakness of this decision was present 
in the board’s failure to recognize that 
a war was going on and the carriers’ 
contribution to this effort. A corollary 


feature was the unduly long delay at- - 


tending the issuance of the board’s con- 
clusions. Fifteen months is a long time 
to await such a report and is responsi- 
ble for many complicating factors. 

To the credit of the CAB, it reversed 
itself in the Panagra case, declaring 
that reeapture of earnings at this time 
would be “economically unsound.” The 
board recognized that “it would be in- 
excusable error to ignore the economic 
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uncertainties which surround air trans- 
port operations in time of war.” 

it may now be assumed that American 
and Eastern will be safe from earnings 
recapture. 

The board officially noted the harm 
that ean befall managerial efficiency and 
future financing by introducing the re- 
troactive punch. Such key elements were 
previously stressed by this column. The 
CAB now says: “It (recapture of earn- 
ings) would in all likelihood reduce man- 
agerial incentive to accomplish increased 
economies in operation It must be 
granted, too, that such a policy writes 
a question mark across the carrier’s 
financial statements which purport to 
reflect its true financial condition; for 
such statements, upon which investors 
may have relied, may subsequently be 
rendered misleading by a retroactive or- 
der of the Board. To the extent that 
such incidents create uncertainty as to 
the carrier’s financial position they tend 
to impair its ability to attract eap- 
ar gs 

While the recapture of earnings ques- 
tion appears safely resolved, the CAB 
at first attached a string to its reversal 
by insisting that a special reserve be 
established from excess earnings, as 
determined, and held inviolate against 
diversion in the form of dividends to 
the stockholders. In this recommenda- 
tion, the Board was about to assure for 
itself further controversy. 

In the American case, it may be re- 
called that Chairman Pogue, in a sep- 
arate minority report, suggested the 
establishment of “funded reserves” from 
compensation received for the transpor- 
tation of mail and from other sourees. 
Moreover, these reserves were to be ex- 
pended upon authorization from the 
board. At that time, Mr. Pogue recom- 
mended that Congress be requested to 
pass legislation authorizing the board 
to require such action. 

The CAB apparently subsequently 
felt that it did not require any act of 
Congress to order an air e¢arrier to 
establish a special reserve. The fact 
remains that the Board can prescribe 
the accounting procedure to be followed 
by the air carriers.. The potential legal 
palaver promised to be involved, but the 
important question was simply: “Is this 
proposal sound and would it perform 
a constructive function?’ The answer 
was emphatically no. 

Admittedly, Panagra has experienced 
highly suecessful operations which re- 
ceived substantial support from U. S. 
mail payments. It must be noted that 
during its existence of about thirteen 
years, the carrier’s profits have been 
sufficient to increase an original invest- 
ment of $1,000,000 to $4,269,414—in ad- 
dition to $1,515,000 in dividends. Fur- 
ther, about one-half of the operating 


profits totaling $6,035,258, ean be at- 
tributed to the period from Sept. 1, 
1939 to. Dee. 31, 1941. In addition, $1,- 
237,304 in management fees, about 
equally divided, were paid to Pan Amer- 
ican Airways and W. R. Grace & Co., 
each owning a 50 percent stock interest 
in Panagra. Among other things, for a 
recent period, the company’s average re- 
turn on net worth was 25.6 percent after 
federal taxes. 

Clearly, the CAB is exereising its 
proper prerogative in ordering reduced 
mail pay for Panagra and has so done 
in fixing a base mail pay rate of 50.77 
cents per mile, effective July 1, 1942. 
This compares with a base rate of $1.70 
per statute mile outbound and $1.30 per 
mile inbound. 


CAB Vulnerable on Reserves 


The board, however, is vulnerable in 
ordering an air earrier to set up special 
reserves and controlling their disposi- 
tion. It is true that in the Panagra 
case, the CAB is desirous of preventing 
the siphoning off of excess earnings in 
the form of dividends to the stoeckhold- 
ers. It does not as yet tell the company 
how this money is to be expended. 
Logically, this would be the next step. 
Once the principle is established that 
an air earrier can be ordered on how to 
handle its finances, there is definite in- 
terference with managment. This ap- 
pears to be contrary to the intent of the 
law and can prove particularly embar- 
rassing to the CAB. Once the CAB 
assumes for itself certain managerial 
control over the air carriers, it will 
open a Pandora box of complications 
which sliduld best be left alone. re 

In its final order of August 4, 1942, 
the CAB reaffirmed its previous findings 
in the Panagra ease but with the im- 
portant distinction of avoiding the plac- 
ing of formal conditions on the alleged 
excessive earnings. Here again is a 
significant reversal of a previous ruling. 
The Board confined its efforts in this 
direction by “suggesting” that the air- 
line devote the money in the transpor- 
tation service rather than transfer it as 
dividends to stockholders. 

The CAB has previously pointed the 
way in which the airlines can be prop- 
erly regulated and wasteful expendi- 
tures discouraged. In its rate proceed- 
ings thus far, the board has carefully 
reviewed all expenditures before estab- 
lishing a basis for revised mail com- 
pensation. For example, in the April 6, 
1942 decision on Continental’s rate ease, 
the board naively questions certain hotel 
and entertainment expenses in Denver 
and eliminates these items in determin- 
ing the proposed mail compensation. 

Here is the practical method of regu- 
lating the carriers while preserving for 
managenient the integrity and independ- 
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ence of operations. If at any time, the 
board feels an airline is spending money 
recklessly or unwisely, mail rate pro- 
ceedings can be reopened and adjust- 
ments made accordingly. Managerial in- 
centives can thus be given wider free- 
dom of action and be properly re- 
warded. 

Another major element introduced in 
the Panagra case was tying mail com- 
pensation to the rate of return upon the 
investment. This factor has been largely 
ignored by many by the big splash made 
in the reversal on the retroactive pay 
and the suggestion for special reserves. 


Yet, this is a principle of rate-making 
which has been keenly disputed in the 
past and has strong implications when 
applied to the air transport industry. 

The CAB decided to establish mail 
pay so as to limit future airline earn- 
ings to 10 percent on the invested capi- 
tal. The board takes great:pains to note 
that this philosophy is applied only be- 
cause of the conditions created by war 
with the “explicit note of our anticipa- 
tion that upon the conclusion of the war, 
or perhaps earlier if the war is pro- 
longed, there should be a_ return - to 
normal incentives to attract the greatest 
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and tomorrow’s ports of Peace 


American war birds are taking wing— flight 
after flight—in swarms they are heading to 
_ destinations at every point of the compass. 
.. Ahead of them are going air warports—the 
kind that only American ingenuity can quickly 
engineer, then as quickly produce. These air- 
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possible commercial service... .” It 
ean readily be seen that the board reeog- 
nizes the inherent dangers present in 
this reasoning of a fixed return on thr 
investment and suggests it only as a 
war expedient. But will it be a tem- 
porary measure? We believe not. In 
the American case, the board claimed 
that the rate of return on the investment 
was not the decisive factor, but received 
some consideration along with other fac- 
tors. However, the rates established 
for separate periods, would result in 
past and future earnings amounting to 
about 10 percent on the investment. Not 
only does this previous case support 
the retention of this 10 percent philos- 
ophy, but many elements introduced as 
temporary, somehow become permanent. 

Regardless of how viewed, a 10 per- 
cent return on the investment applied to 
all air carriers uniformly, will serve to 
stifle initiative on the part of manage- 
ments‘and may defeat one of the main 
purposes of the Act. Not only would a 
stalemate result in which a ceiling would 
be placed on all airline earnings, but 
this fixed return reasoning could result 
in-unwholesome capital structures with 
a ‘tendency toward topheavy debt. 

For example, if 10 percent is allowed 
on the investment, why not issue bonds 
carrying a coupon of 4 percent and the 
difference of 6 percent would accrue 
to the original equityholders. This sort 
of thing, if carried far enough, ean bring 
the airlines to the same stringent finan- 
cial straits experienced by many utilities 
and railroads. Incidentally, this latter 
group has been regulated primarily un- 
der the fixed rate of return on the in- 
vestment philosophy. 

Interestingly enough, in his separate 
opinion in the American case, Mr. Pogue 
inveighed against the pyramiding of 
capital struetures and recognized that a 
fixed return could lead to an undesirable 
condition. 

The elements bearing upon the eco- 
nomic regulation of the industry seem 
unimportant now in relation to the tre- 
mendous military job being performed 
by the airlines. 





Transport Record Set 


A record of more than 5,000,000 miles 
flown in five months on the Australian 
front alone has been set by the Army 
Air Transport Service, with the loss of 
but one plane, it is reported from Mel- 
bourne. In one ease the service moved 
an. entire artillery battery in a fraction 
of the time necessary for land transport. 
The total, weight, including personnel, 
guns, ammunition and equipment, to- 
taled more than half a million. pounds. 
In another case, one plane carried 300 
tons of supplies 2,000 miles in a month. 
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Today, the air lines are doing 
double duty .. . flying for Uncle Sam 
and flying for civilians, too! 

Keeping ’em all flying is the job and 
Chicago and Southern’s operations are 
a typical illustration. 

Many of its Dixieliners have been 
transformed into war birds. But main- 
tenance of commercial schedules shows 
that even in war time there usually is 
adequate air transportation for travel- 


THERE BY AIR/ 





ers who take the simple step of 
applying for it. 

Chicago and Southern’s fleet of 
Dixieliners, serving Chicago, St. Louis, 
Memphis, Jackson, New Orleans, 
Shreveport and Houston, are lubricated 
with Sinclair Pennsylvania Motor Oil. 
For information about Sinclair Penn- 
sylvania and other Sinclair aircraft 
lubricants write Sinclair Refining Com- 
pany, 630 Fifth Ave., New York, N. Y. 





SINCLAIR REFINING COMPANY (Inc.) 





10 West 51st Street : Riatto BLDG 
New Yor City Kansas City 


573 West PEACHTREE STREET Fair BUILDING 
ATLANTA Fr. WortH 
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Awakening of Air Power 
(Continued from page 103) 


theaters to completely annihilate the 
enemy, after he had been dispersed or 
routed. The enemy was generally nu- 
merically superior. 

This situation is being improved 
speedily through increased production 
and training programs. 

The timetable for the most active five 
weeks in American military aviation his- 
tory shows: 

June 3—Dutch Harbor, Unalaska. 
The North American continent was at- 
tacked from the air for the first time in 
its history, at 5:45 a.m. by approxi- 
mately 20 Japanese bombers and carrier- 
based fighters; two other waves came 
over during the day, one to reconnoiter, 
the other to renew the attack. At least 6 
enemy planes were destroyed. 

Army planes retaliated quickly after 
the first alarm, sinking or damaging sev- 
eral Jap warships, and foreing the Jap 
task foree to retreat to the western tip 
of the Aleutians, approximately 900 
miles from Dutch Harbor. 

Martin-B-26 torpedo bombers were 
used effectively in this action. This and 
the Midway attack on June 4, marked 
the first time that American land-based 
planes struck with torpedoes. 








Japanese landings later at Attu and 
Kiska were kept off-balance by repeated 
Army Air Forees long-range bombing 
attacks, in which several Jap transports 
and warships were sunk and others 
severely damaged. 

Successful attaeks have been made on 
Jap installations on these islands, with 
the long-range battle growing in in- 
tensity. 

June 3—Midway. A few hours after 
the Dutch Harbor alarm, a Japanese 
invasion fleet of at least 14 troop and 
cargo ships, protected by battleships, 
cruisers and destroyers, was intercepted 
570 miles west of Midway by 9 B-17’s 
(Boeing Flying Fortresses). 

Direct bomb hits were scored on two 
Jap battleships and two enemy trans- 
ports, all burning when last seen. All 
American planes returned safe after a 
flight of 10 hr. and 10 min. 

June 4—Midway. B-17’s attacked an- 
other Japanese fleet, reported as a huge 
striking force consisting of battleships, 
carriers, cruisers and destroyers, 145 
miles from Midway during the morning. 
During attack by our Army airplanes, 
two Jap carriers were crossed by pat- 
terns of bombs, were followed by two 
other attacks by smaller forces of B-17’s 
later, in which a battleship and a burn- 
ing carrier were hit. 



































REEVES ARMY 
SCORES A HIT! 


With pilots, ground crew and pas- 
sengers alike, uniforms of Reeves 
Army Twill are way ahead in popu- 
larity. They're neat in appear- 
ance—long on wearing qualities! 
So specify this famous fabric when 
ordering your uniforms. 

Reeves Army Twill passes U. S. 
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and color-fastness. For fabric vi- 
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For matching shirts, GLEN- 
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lar. Both fabrics available in 
favorite colors—are Sanforized* 
against shrinking. 
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TWILL 


Four Martin B-26’s. swept in at low 
altitudes through swarms of Jap Zero 
fighters to deliver torpedo attacks on 
Jap carriers and it is believed two hits 
were scored. 

Two-B-26’s were lost—at least three 
Jap Zeros were destroyed. One B-26 
returned to base with more than 500 
shrapnel holes. 

The score for the Army Air Force in 
this battle was: 3 carriers, 3 battleships, 
and 2 transports sunk or damaged 
severely during a two-day attack. 

Navy bombers participated in the 
June 4 action, and scored hits on these 
and other Jap warships and other units 
of the Jap fleet. 

More than 200 Jap bombers and fight- 
ers were destroyed on carriers or were 
unable to land on them, crashing at sea 
instead. United States bombers shot 
down several Zeros. 

The first three flights of B-17’s were 
led by Lt. Col. Walter Sweeney, Jr., of 
San Francisco, son of Maj. Gen. Walter 
C. Sweeney commander of the Cali- 
fornia State Guard. Lt. Col. B. E. Allen 
led the final flight of B-17’s on June 4. 
The torpedo attack by Martin B-26’s. 
was led by Capt. Jamies F. Collins, Jr., 
Meridian, Miss. 

June 5-6—Midway. Remnants of both 
Jap fleets were in full retreat. The Army 
Air Foree was engaged in extensive 
mopping-up operations. 

June 7—Major General Clarence L. 
Tinker, Army Air Force Commander of 
the Hawaiian Department was lost in 
action, leading a formation of heavy 
bombers from Midway to attack crippled 
enemy forces at Wake Island. 

June 12—Rumanian Oil Field Raid. 
A fleet of American Consolidated B-24’s 
with a bomb load capacity of 4,000 Ib., 
and range of 3,000 miles made this raid. 
The total number taking part has not 
been disclosed. Four landed safely in 
Turkey after dropping all bombs on 
assigned targets. The planes landed with 
depleted gas supplies. Crews and planes 
were interned. 

June 15—Mediterranean. Attack on 
the Italian fleet which was trying to in- 
tercept a British convoy resulting in 
several units being damaged, and the 
warships fled without reaching the con- 
voy. Army Air Forces planes shot down, 
enroute to their North African base, a 
German Messerschmitt, and landed 
safely. No attacking airmen were in- 
jured. This operation was led by Maj. 
Alfred F. Kalberer, LaFayette, Ind., a 
former commercial airline pilot. 

June 18—China. Formation of a 
United States Army Bombardment com- 
mand was announced. The command 
went into: action July 1, destroying 
grounded enemy planes, river shipping 
and military installations at Hankow. 





a ne ee = . 


ye ee ee 


ch tt gt et 












ING The next day it struck at Nanchang; on 








AVIATION, September, 305 







6 RE ee Oye See ene 


= To sae 
+ i<g Ser eer 








July 4 it raided Canton. Japanese Zeros 
were drawn from other operations in an 
effort to fight off these raids but their 
interference was characterized as having 
“little suecess.” 

June 29—North Africa. The Amer- 
ican Air Forces (Army) cooperated with 
RAF in bombing Bengasi, Rommel’s 
chief supply port in Libya. American 
B-24’s, flying with the RAF reached as 
far as Derna, 400 miles west of the pres- 
ent lines. American Air Forces also at- 
tacked Axis armored and mechanized 
columns in both day and night opera- 
tions. 


July 4—Europe. Army Air action was 
initiated in Europe when six A-20 light 
bombers raided the continent, accom- 
panied by a similar number of A-20’s 
manned by the RAF, at more than 300 
miles per hour over targets in German- 
occupied Holland—ineluding airfields, 
hangars, administration buildings, and 
personnel. Pilots and crews of Nazi air 
units were caught in formation on the 
ground and machine gunned. Two Amer- 
ican planes and one British failed to 
return. 

July 6—Australia. General Mac- 
Arthur reported the United States’ air- 





They're TOUGH 
and D0 
Their STUFF! 


Commandos of the 
grinding wheel indus- 
try — the. first small 
wheels mounted on 
steel shanks and lead- 
ing the way today with 
smoother, more rapid 
grinding, polishing and 
finishing of difficult 
jobs. 


Chicago Mounted Wheels—the result of 45 years of KNOW HOW— 
come in a wide range of styles on different size shanks, for use with any 
portable or flexible shaft grinder. 
give 150% to 300% longer service. More than 200 shapes, all mounted 


and rarin’ to go. 


HI-POWER GRINDER Here’s a real production tool—a 3-pounder with enough power 
17,000 r.p.m. In case with accessories, $38.50. 


TEST WHEEL FREE 


If you have a grinding problem, send for a Survey blank, which you'll find easy to 
fill out. Upon its return, our abrasive engineers will analyze it and send you without 
charge the trial wheel they recommend for your particular job. 


to drive a 242” diameter wheel. 


Several special-formula abrasives 





LATEST CATALOG—Packed full of com- 
prehensive information and pictures. You'll 
be interested. Send for copy. 


CHICAGO WHEEL & MFG. CO. 


Makers of Quality Products Since 1896. 





1101 W. Monroe St., Dept. AV, Chicago, III. 


OJ Send Hi-Power C1 Catalog 


C Free Wheel. Size.. 


BE ab0be ch40b eed eines 
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planes had destroyed or damaged ap- 
proximately 284 Japanese planes com- 
pared to only 30 of the former, and 
Japanese raids in the area were reduced 
from 28 in April to 6 in June. Since 
April 2], American and Australian 
planes have made 125 raids to Japanese 
planes’ 48. Between June 27 and July 6, 
Jap advance bases have been steadily 
under attack. 

India—Raids were staged in June by 
Maj. Gen. Lewis H. Brereton’s command 
against Japanese forces in Burma, also 
airplanes in this command transported a 
tremendous volume of supplies to China. 

American Army Air Forees have been 
on the offensive everywhere, and have 
compiled what is described as “an out- 
standing record durine this brief 
period.” American airmen, in the opin- 
ion of official quarters have established 
themselves as without superiors on any 
front. At Midway Japanese Zeros gave 
little trouble to B-17’s, while Martin 
B-26’s have stood combat tests well. 

Kurope—Maj. Gen. Carl A. Spaatz 
has been named commanding officer of 
Army Air Forces in Europe, with Brig. 
Gen. Ira C. Eaker in command of bom- 
Spaatz was 
named on July 7. He is former assistant 
to the chief of staff of the Air Foree. 

Mediterranean—Army 
North Africa, some of which partie- 
ipated in attacking the Italian fleet on 
June 15, are under Col. Harry Arthur 
Halverson, of Boone, Iowa, an Army 
pilot for 24 years. 

China—Brig. Gen. Claire L. Chen- 
nault commanding Air Foree, with Col. 
Caleb V. Haynes commanding the Army 
Air Force bombardment group. Col. 
Haynes formerly commanded the Assam- 
Burma-China Ferrying Command. Col. 
Robert L. Seott commands a_ pursuit 
group there (China). 

Aleutians—Col. William O. Eareck- 
son commands the bombardment group, 
and has personally flown on many ac- 
tion flights of his command. Capt. John 
S. Chennault, son of the general, com- 
mands an Army Air Foree fighter unit 
in this area. 

At Army Air Forces headquarters 
Maj. Gen. George E. Stratemeyer is 
chief of staff sueceeding Maj. Gen. Mil- 
lard F. Harmon, who remains in Wash- 
ington on what was termed by the War 
Department as “an important assign- 
ment.” Gen. Stratemeyer formerly com- 
manded the Southeastern Training Cen- 
ter, Maxwell Field, Alabama. 

The Air Ferry Command was con- 
solidated in June under Brig. Gen. Har- 
old L. George and is now ealled the Air 
Transport Command, which began fune- 
tioning July 1. 

The new organization comprises the 
Ferry Command, Cargo Division of 
Ferry Command personnel of the Air 
Transportation priorities, formerly un- 
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A MILLER Message inspired by WPB’s helpful handbook, “Plant Efficiency.” 


How many SQUINTING SAMS in your plant? 


Can your men see clearly and 
sharply ... at all times, on all 
jobs? Does your plant have ade- 
quate lighting for fast, precision 
war production? Don’t “light- 
starve” your workers ... give 
them real working daylight from 
a MILLER Continuous Wireway 
Fluorescent Lighting System. 


WPB says better lighting brings these 
benefits . . . “I1— Increased production; 
2— Better workmanship; 3— Continued 
production by older employees; 4— Less 
eyestrain; 5— Reduction in accidents; 6— 
Better morale; 7— Better housekeeping.” 


In war plants from coast to coast the 
Miter Continuous Wireway Fluorescent 
Lighting System is now delivering such 
benefits. 


Miter 50 Foot Canoter or 100 Foor 
CANDLER will provide your plant with 
fine, man-made daylight . . . adequate, pro- 


ductive illumination evenly distributed 
over every working surface. MILLER 
TROFFERS will duplicate that performance 
in your plant offices and drafting room. 


MILter, by virtue of almost 100 years 
of lighting experience, working with all 
types of light sources .. . filament, mer- 
cury vapor and fluorescent... can give 
you exactly the lighting equipment you 


BUY U.S. WAR BONDS 





50 FOOT CANDLER 
100 FOOT CANDLER 
MILLER TROFFERS 
Continuous 


Wireway Flucrescent | 
Lighting Systems 


need today, engineered to the “seeing” 
tasks of your kind of business, and con- 
structed to effect savings in critical mate- 
rials in line with WPB requirements. 


A Mitter field engineer (located near 
you) is available to assist you in the plan- 
ning of the proper lighting layout for your 
plant and in every other way possible. For 
prompt action, write or wire us today. 
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U.S. MULTI-FLEX 


AIR DUCTS MAY 


For Complete Ductsor Flexible Unitsin Metal Ducts 
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PROBLEM | 


@ U.S. Multi-Flex Air Ducts are made by a 
unique process. They are coated inside with 
neoprene and outside with a fire-resisting 


'r* “tesin. The fabric is Asheston,* woven from 


Underwriters’ grade asbestos yarns, weigh- 
ing only 12 pounds per square yard. 


4g These ducts provide greater flexibility than 


metal or conventional rubber ducts at stra- 
U.S. Pat. Off. 














UNITED STATES 



















tegic points and reduce the need for critical 
metals in aircraft. They are made corru- 
gated through their entire length or in com- 
bination of corrugated and rigid sections or 
entirely rigid. Resistance to crushing can be 
varied to fit requirements. 

We will gladly furnish a trial duct giving 
our ideas as to the most practical construc- 
tion to meet your conditions. Send us a 
drawing and a complete outline of service 
requirements with your request. 

Our complete new illustrated “Aircraft 
Products” catalog is now ready. Write De- 
partment 1 for your copy. 


Features of U.S. Multi-Flex Air Ducts: 
Lightweight. 
Highly fire resistant. 
Extremely flexible. 
No wire or natural rubber used. 
Sizes from one inch to twelve inches I.D. 


Standard lengths up to eight feet—longer 
pieces can be made. 


Service temperature range: 350°F: to 
minus 40°F. 


Generally recommended for low pressure 
work—can be modified where external or 
internal pressures exist. 


Mechanical Goods Division 


RUBBER COMPANY 


1230 Sixth Avenue * Rockefeller Center » New York 
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der the Transportation division, of the 
Service of Supplies. 

Glider training has been greatly ae- 
celerated and expanded during June, to 
inerease the effectiveness of air attack; 
primary and advanced training, with 
tactical centers for training tactical 
teams of pilots and infantry, infantry- 
artillery, and tanks, ete. 

Gliders in eargo trains will augment 
the Army’s air transport which is haul- 
ing 500 tons a week in this country in 
converted airline planes alone, and vast 
quantities in Army transports in Africa, 
Australia, and the Caribbean. Supplies 
being flown into China apparently are 
small in volume, and obviously not 
enough. 





of a change in military concepts; at 


one time not so far back Army spokes- + 


men were contending that the glider had 
only a small place in their calculations 
—now it bulks as a major factor in 
tactical training, as well as contem- 
plated mass movement of heavy cargo. 
Hliders for both troop-earrying pur- 
poses and eargo are under construction. 


Glider Trains Coming 


One glider advocate has said that “to 
see a single plane in flight will be as 
remarkable as to see a fast express en- 
gine tearing along the tracks with no 





ears behind it. The principal of cargo 
and troop-earrying glider trains now 
appears to be just over the horizon.” 

The tactical use of gliders by Ameri- 
can forees of the different branches in 
fact, contemplates the use of several 
gliders in train. In this technique obvi- 
ously, it will be possible to put an im- 
portant number of heavily armed troops 
down on any critical spot in a hurry, 
and when desirable, with no more noise 
than a barn owl catching field mice at 
night. 

Tactical training of army air-borne 
combat teams using large gliders and 








Gliders Joining the Fight 
(Continued from page 101) 


the real index of differences between 
the types is what each will do. In this 
respect the American types will hold 
something new for the Axis. 

The Army is using two new types for 
training craft, the XTG-3 (Schweizer) 
and XTG-4 (Laister-Kauffmann) de- 
signed to meet the special requirements 
of the Army Air Forees’ expanding 
glider pilot training program, and which 
will be used in the advaneed training 
schools. 

Both types are 2-place tandem glid- 
ers. Wings, fixed and movable control 
surfaces are wood construction, fabrie- 
covered. Fuselages are of welded steel 
tube construction, also fabric-covered. 
The carrier types already described are 
of this same general construction, welded 
steel tube framing, fabric covered, ply- 
wood wings, fabric covered. 


Simplicity Speeds Construction 
The nature of glider construction, as 
well as the materials used, largely ply- 
wood, lends itself to a considerable 
amount of sub-letting of production. As 
© consequence a rather amazing assort- 
ment of otherwise unsuspected plants 
are participating in the glider construe- 
tion program; a large Midwestern brew- 
ery may be mentioned as just a sample, 
while soft-drink plants are also engaged 
in the output. 

Among orthodox aircraft manufactur- 
ing plants, however, it may be men- 
tioned that Aeronea is building training 
gliders, while Cessna is building large 
troop or ecargo-carrying types. G&A 
Aircraft, Ine., and Snead & Company 
are reported building gliders for the 
Navy, of 4-crew-and-cargo, or 20-place 
troop-earriers. 

Also building the large types is Beech, 
and other companies not yet listed, are 
engaged on various phases of the work. 

Note that the large glider  pro- 
gram now under way marks something 
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Faster, faster, faster!. More holes 
drilled, more screws home, more 
parts assembled! “Yankee” tools 
speed these operations. 


Behind each “Yankee” spiral 
ratchet screw driver, behind each 
“Yankee” drill or vise or tap wrench 
are 62 years of “Yankee” ingenuity 
devoted entirely to giving greater 
speed and handiness to thoroughly 
reliable tools. 


“Yankee” tools are famous in in- 
dustry; small wonder they cannot 
be made fast enough to meet the 
demands of all-out production for 
war. 
Order from your supply house, or 
write North Bros. Mfg. Co., Depr A-9, 
Phila. Pa. Furnish priority ratings 
whenever possible. Every effort will 
be made to fill your orders. 








“YANKEE” SPIRALS. 
A SIZE FOR EVERY PURPOSE 








“YANKEE” RATCHET. 

TAP WRENCHES 

AVAILABLE IN THREE 
SIZES. 








“YANKEE” VISES. 
A COMPLETE 
RANGE OF SIZES. 











“YANKEE” RATCHET 
HAND DRILLS. WITH FIVE 
RATCHET ADJUSTMENTS. 








“YANKEE TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., Pa., U.S. A. 








a ee 


a 


itil 









“ — = 
ta a ae a eh 
< 





































Radiant tubes and round and rec- 
tangular annealing covers recently 
_ installed at the Superior Steel Cor- 
oe poration of Pittsburgh, Pa. by the 

4 Lee Wilson Engineering Company 
of Cleveland, Ohio. At left, a view 
of The Pressed Steel Company plant 
in Wilkes-Barre, Pa. 






AtpyF , 
(i a We're 
Over the Top 


The sudden war demand for basic industrial equipment 
‘ before the tools of war could ‘be turned out en masse 
° put an unprecedented stress on our capacity. But skilled 
personnel combined with long experience in supplying 
lighter, more efficient annealing and carburizing units to 
the Aircraft Industry has now put us way over the Pro- 
duction Top. Today we're ready and waiting to solve any 
of your difficult and complicated heat treating problems. 





THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PE Nie 


BRANCH OFFICES:— a 


DETROIT: 337 Curtis Building ® TOLEDO: 1314 Vermont Avenue 


x 
CHICAGO: 205 Engineers Building © NEW YORK: 254 West 31st Street 


PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing 
Boxes. Thermocouple Protection Tubes, Seamless Steel Cylinder Caps. Seamless Steel 


Alloy Tubing for High Temperature and Corrosive Application 






























transport airplanes for lightning offen- 
sive action already is in progress, the 
evident intention being to use such 
forces, with their combination of maxi- 
mum mobility and firepower, suddenly 
brought to bear, as spearheads of at- 
tack. Similarly training is progressing 
among the Marines along the same 
lines. 
Troop Carrier Command 

There is in facet, in the Army a Troop 
Carrier Command, comprising Air Force 
organizations charged with transporting 
by air combat units, their weapons, es- 
sential supplies and other equipment, 
which branch is headed by Col. Fred 8. 
Borum, Air Corps, with headquarters 
at Stout Field, Ind. The actual fighting 
units, however, are part of the Army 
Ground Forees grouped in the Airborne 
Command, of which Brig. Gen. William 
C. Lee is Commanding General. 

“Glider pilots and air-borne combat 
troops will be in the forefront of at- 
tacks,” Gen. Henry H. Arnold, com- 
manding general Army Air Forees has 
announced. 


A Self-Contained Force 

“The importance of these swiftly- 
moving combat teams eannot be over- 
estimated. This will be a self-contained 
force whose soldiers, equipment and sup- 
plies are all transported by air. It will 
be able and trained to strike the enemy 
where he is least prepared” and, the gen- 
eral continued, without revealing any 
details, “it ean now be said that in 
size, equipment and firepower, the air- 
borne army ultimately will exceed any- 
thing of the kind the world has yet 
seen.” 

There are several phases of this plan; 
one is the above-mentioned air army, 
trained as such, and the other is the 
part that deals with rapid transport 
by. air of Army units, and the supply 
by air of these or other Army forces. 


Paratroops a Separate Unit 


Another is paratroops, as distin- 
guished from those units which take off 
in glider trains, land at the scene of 
action and go into battle. 

Still another angle of this plan is just 
coming into development—getting troops 
away from such a battle area when they 
are through. It is not contemplated 
that troops landing from gliders and 
put into a fight are necessarily to be 
thrown away by being marooned at the 
scene. 


No Unusual Danger 


All of this must have impressed it- 
self as pretty formidable to the boys 
and soldiers invited to become pilots of 
gliders or passengers in these aireraft. 
The Army recognizes that glider service 
has its elements of danger, but these 
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Time ad Money Saving Reasons 
Why It Will Pay You To Install 


SUNNEN PRECISION HONING 


Six 


Inexpensive ... The basic price of the 4. Relieves Big Internal Grinders... 






Sunnen Precision Honing Machine is only Range of .185” to 2.400” makes it pos- 
$195. Operating costs are correspond- sible to handle many important small 
ingly low. jobs which in the past had to be run on 


2. Accurate — Super-Smooth Finish... large internal grinders. 


Accuracy within .0001” is guaranteed 5 
—has often been held to .000025” in : 
production work. Finish often held to 

2 to 3 micro inches. 


3. Does Not Require Skilled Labor... 6. No Set-Up Time ... Machine can be 


Doesn’t Need Fixtures ... Work is 
held in hand by operator — no fixtures 
necessary. 








Workers in “teens” can handle jobs in set up for any job within its size range 
“tenths” after a few hours’ instruction in less than one minute. Size adjustment 
and practice. In many plants Sunnen can be made with machine in motion . 
Hones are operated by girls. and work on mandrel. 























ne throughout the wor industries are amazed to 
find that such an inexpensive machine can produce such accurate 
work at so low a cost. 

In our constant effort for more and MORE PRODUCTION of vital 
war materials, the Sunnen Precision Honing Machine is playing an 
important part. In plant after plant it is showing produc- 
Bae tion increases of from 100% to 500% with corresponding 

WN)! | \, reduction in costs. 

; Corrects errors of out-of-roundness and taper caused by previous 
operations. Finishes holes to close tolerances both as to size and 
straightness. Maintains alignment established by previous opera- 
tions. Provides simple, low cost method for duplicating sizes. 

Put Sunnen Precision Honing to work in your plant. 


SUNNEN PRODUCTS COMPANY 
7942 Manchester Avenue St. Louis, Missouri 
Canadian Factory: Chatham, Ontario 
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Bulletin giv- 
WRITE for Free UNO, if you Mild Steel Clevis Honing was used 
ing complete ore. ineet will Aluminum Aircraft Link “pro- Better finish and alignment main- to correct errors of cae bona ma- 
a Sales Eng igh fini bell i 
refer, trate machine duces hig sh without bell- tained on yoke for compressor chining and maintain true align- 
d demons job ing.” 

enon plant on your job. mouthing. ment of the two bearing surfaces 
in 












of this clevis. 


Hardened Steel Inner Bearing Bronze Valve. The Sunnen method _ Diesel Engine Fuel ts 
Nace honed to .00005” limit. of is used to secure a der Fog anh = 4 oa 


piston 
Surface finish improved; errors ” 
of cabana ; cod. high finish and accuracy. can be fit within .00005 inch. 
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BEFORE. Even the best machinist cannot work fast and 
accurately when eyes are dazzled by glare from a bare 
bulb. Tough on the war production schedule, too. 





AFTER. Same milling machine, same machinist. Bottle- 
neck cured by a properly shaded light—plus good gen- 
eral lighting. Have a G-E lighting man check your lighting! 


. How to tell a Bottleneck when you see one! 


G-E uses simple diagrams to illustrate common 


. 


lighting errors that slow up War Production 
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AFTER 





SHADOWS are enemies of production. 

They make a workman look twice when 
one quick glance should be enough. Spoilage 
increases when shadows interfere. Cure may 
be simply to change position of fixtures. 


DIRT on lamps, fixtures, or windows can 

cut light as much as 50%! The cure is 
simple—a regular cleaning schedule with 
soap and water. Light speeds production—so 
why not get all the light you pay for? 


5 REFLECTED GLARE from shiny metal or 
painted surfaces dazzles the eyes—cuts 
down efficiency of workers. A trained General 
Electric lighting man can quickly spot this 
bottleneck and show how to correct it. 


—~— 
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IMPROPER INSPECTION LIGHTING can 

slow up the production of an entire plant. 
Glare in the eyes of inspectors is a common 
fault. Ideal cure in many cases is G-E Fluor- 
escent lighting. It’s cooler for the inspectors, 
too! See your G-E lamp supplier! 


7 TOO LITTLE LIGHT is one of the chief 

causes of mistakes and spoilage in precis- 
ion work. Reading micrometers, setting gauges 
requires keen sharp vision! Cure may be sup- 
plementary light over bench or machine, or 
G-E Fluorescent Lighting. Ask your G-E man! 


 G-E MAZDA LAMPS 
GENERAL @ ELECTRIC 


TO WAR-PLANT EXECUTIVES 


Here are 6 of the 22 most common 
bottlenecks caused by improper light- } 
ing. Each is an enemy of speedy war 
production. That is why G-E maintains 
a staff of trained lighting men always 
at the call of war industry. Phone your 
{ local G-E office or G-E lamp supplier 

for a free lighting check-up! Or write 
General Electric, Nela Park, Cleveland. 


Be careful about the lamps you buy 





Why not buy lamps that are made to 
stay brighter longer! Every G-E lamp 
is backed by years of research. Of 
special interest to war plant manage- 
ment, because of their tremendous effi- 
ciency, are G-E MAZDA Fluorescent 
and Mercury lamps. Your G-E lamp 
supplier has a complete line! 





~~ 
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ean be merged into the general danger 
of all war service, and are not neces- 
sarily unique. 

Gliders have no power plants to be 
put out of commission by a lucky shot. 
In faet even though hit repeatedly, they 
ean continue in flight. The troops in 
them may be casualties proportionate 
to the fire directed against the gliders, 
but not necessarily more so than in an 
attack on the ground or in bombing 
planes. 

A glider forced down is not in the 
same danger of bursting into flames, 
and the absence of an engine gives the 
glider a uniform stability that is a 
safety factor. 


Ranks Open to Men 
18-35 Years Old 


Since much of the transport in com- 
bat areas will be by large gliders, 
first emphasis was on enlistment and 
training of glider pilots, and for this 
purpose the ranks are open to men 
18 to 35 years old inclusive, with 
some requirements of army pilot eligi- 
bility being waived in the case of glider 
candidates for rating. Courses for glider 
pilots are concentrated into six weeks’ 
duration, exclusive of the previous pilot 
training that is a requisite, and is given 
those who do not have this qualification. 

On completion of the course pilots 
receive appropriate wing insignia, and 
a selected number will be commissioned 
as second lieutenants. Others will be 
rated as staff sergeants. The first four 
weeks of glider training is spent in dead- 
stick landing practice. Two weeks on 
15-place and small gliders, plus some 
additional time in _ high-performance 
sailplanes, completes the course. An out- 
standing personality in this whole pro- 
gram is Maj. Lewin B. Barringer, glider 
expert, and one of the few holders of 
the Golden C. 

Training of glider pilots is now in 
full swing at a number of schools lo- 
cated throughout the Middle West, the 
first classes being scheduled to graduate 
shortly. These will then get advanced 
training including troop-earrying trans- 
port gliders. Small powered planes have 
proved satisfactory in giving simulated 
glider training in the initial stages. 

Graduates of glider training courses 
will join other units of the air-borne 
army forces at tactical stations to get 
further experience in coordination with 
combat troops. Such training is in prog- 
ress for example at Fort Benning, where 
large units of all branches are available 
for sueh experience. 

The unprecedented expansion of these 
forees, the numbers of gliders now being 
made, and the nature of the training 
being given all forces engaged in the 
service, point to a forthcoming broad 
use of their tactical possibilities. 
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Awarded the Navy “E”’ 
for excellence in war 
production, P&H dis- 
plays it also as a pledge 
of future effort. 











“Johnny: on-the-spot” 
I CALLS ITS 


“Honest delivery dates mean everything in these days of 
hurried war production. That's why we cheered when our last 
Zip-Lift arrived on the date promised. In no time at all we had 
it plugged in — handling loads ‘thru the air’ — replacing back 
power with push buttons — giving production a lift.” 















And it's “Johnny-on-the-spot” 
around machine tools, along 
assembly lines, in foundries, 
on loading platforms, etc., 
wherever loads must be han- 
dled frequently. Available for 
bolt, hook or trolley mounting. 
Ready for use on any standard 
lighting circuit. It's the quality 
hoist in the low-price field. 






CAPACITIES 
250, 500, 1000 pounds 
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NACA Engine Laboratory 
“(Continued from page 133) 


horsepower can be tested on two torque 
stands already in use. The stands are 
used primarily for lubricating-oil re- 
search, using full-scale multicylinder 
engines, to correlate the data obtained 
from cooperative single-cylinder engine 
investigations which are conducted in 


various other parts of the country, _ 


Eventually, this will be only a small part 
of the research conducted in this first 
building as it-is planned to employ the 
torque stands for the determination of 
some of the ground conditions affecting 
supercharging, cooling and vibration 
characteristics of the whole power plant. 

Stresses in engine parts also are to 
be studied because of the emphasis to- 
day on the elimination of excessive 


strain and, by development through~ 


metallurgical investigation, of materials 
able to withstand higher stresses. Al- 
though the engine-propeller building, so 
described by the NACA, was rushed to 
completion first, the importance of the 
engine research building and the four 
other principal facilities making a total 
of six are definitely of equal value to 
the war effort. 

The main purpose of the engine re- 


search building is for investigations of 


single and multicylinder engines in order 
to increase the horsepower output, en- 
gine economy, and the altitude of opera- 
tion. Because fighter aircraft designed 
to operate at 20,000 ft. now encounter 
much difficulty in the present battle- 
ground above 30,000 ft., operations at 
these altitudes call for superior super- 
chargers. This building will contain fa- 
cilities for the investigation of the 
whole field of superchargers, and for re- 
search to improve supercharger effi- 
ciency and range. 

The same building will also be used 
to study the possibilities of recovering 
waste heat from the exhaust of aircraft 
engines. Only a small part of the total 
heat contained in the fuel is converted 
to useful work, the major portion be- 
ing dissipated through the cylinder walls 
and in the engine exhaust. A part of 
the waste heat is being utilized in pres- 
ent engines through the use of an ex- 
haust-type supercharger, but there are 
possibilities of obtaining a great in- 
crease in power through other means of 
heat utilization. 


Study Engine Accessories 


Studies also will be made by the 
NACA in what it designates as its No. 











FENCE LINES 





Making FIRST LINES of Defense 





iT, 


| | 
AUTOMATIC ALARMS 


@ That ptage is an ever-threatening danger 





to vital American-industries, is evidenced in amaz- 
ing disclosures made recently by the F.B.I. High, 
wire guard fences, surrounding such plants and 
properties can now, with the fool-proof protection of A.A.I. Automatic Alarms, become your 


first line of def 





Any attempt on the part of saboteurs to cut through, climb over or under 


a fence so protected, is instantly detected by tiny robot sentries, or detectors, which auto- 


matically give.instant warning by both visible and audible signals and dispatch guards to the ~ - 


actual zone ‘of danger. Here. is modern protection at its best. A.A.I. Automatic Alarms, while 
relatively low-in cost, operate with unfailing accuracy, multiplying many times the efficiency of 
human guards in patrolling miles of fence line even during blackouts, storm and fog when danger 
is greatest. Safeguard your industry with this modern type protectjon, 


Licensed ayo DuPont 
and Asiatic Pi fatents 





833 Market Street 





Explanatory Literature Is 
Available upon Request 


AUTOMAT! wey LAWS 


YOUNGSTOWN, nag u.$ 


ncorpporialed 








1 building (Engine Research) on en- 
gine accessories, such as carburetors, 
ignition systems, fuel injection systems, 
and special investigations of stresses in 
engine parts. 

The engine research wind tunnel has 
the distinction of being the only piece 
of such equipment in the world. En- 
gines at simulated altitude conditions 
up to 50,000 ft. will be tested in this 
building, with air temperatures as low 
as 67 deg. below zero. The air speed of 
the tunnel. will exceed the maximum 
cruising speed of aircraft designed to, 
date. Thus, stratosphere conditions will 
be reproduced in the tunnel so that in- 
struments may be connected to the full- 
seale engine installation, and engineer- 
ing data on performance can be re- 
corded. 

The building designated as the lab- 
oratory for fuels and lubricants at the 
new NACA engine research headquar- 
ters will be used primarily for de- 
termining how the. cylinder charge ‘of 
present engines may be _ increased 
through the use of higher octane fuels 
to prevent “burning up” of the engine. 
Safety fuels also will be thoroughly in- 
vestigated. This study will inelude fuel- 
injection systems which are necessary 
for the use of such fuel. Facilities 
also will be provided for the synthesis 
and investigation of new and _ better 
fuels for aircraft engines and new and 
better lubricants for high power output. 


Flight Research Laboratory 


Because the NACA has long known 
that the results of single-cylinder and 
multicylinder engine studies must be 
finally checked in flight, airplanes 
equipped with instruments and special 
testing equipment for flight investiga- 
tions to check laboratory data will be 
provided in the flight research hangar, 
a large building comprising one of the 
six main facilities. 

The ice tunnel, last of the half-dozen 
principal buildings, will be a refrig- 
erated wind tunnel in which studies of 
ice formation on windshields, propeller 
blades, cooling ducts, carburetor intake 
manifolds, wings, and various other 
parts of aircraft will be made. Be- 
cause the ice tunnel will utilize the vast 
refrigerating equipment of the engine 
research wind tunnel, extremely low 
temperatures will be possible. 

Complete plans have been laid to 
provide the research divisions of the 
new NACA laboratory with administra- 
tive and technical service facilities, in- 
eluding the purchase of supplies, ma- 
terials and equipment; drawings and 
plans for construction of special equip- 
ment not on the open market; con- 
struction of parts and erection of test 
models and setups; maintenance of 
buildings, grounds and _ equipment; 
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Solemn Pledge | 


to Ameriea 
+ 


TO PRODUCE 
THE FINEST, 
MOST ECONOMICAL, 
AND SAFEST 
POWER PLANT 
IN THE WORLD 
FOR PLANES 
AND TANKS 
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BEAT ’EM TO THE PUNCH 


witht DIESEL POWER 


Power to hit harder, faster, farther—that's Diesel 
power! And that's the power that America needs and is 


getting from the Guiberson Radial “Air-Cooled Diesel’ 


Engine. With ‘'guts'’ to spare, a flat torque curve 
that keeps full power flowing at top speed and using 
fuel that gives in excess of 53% more miles per gallon 
than gasoline, Diesel power. is the power that will help 
the Democracies out-stay, out-maneuver and out-pound 


the Axis, When instant action is needed it's there with 
the Diesel—when the throttle is opened there is no lag- 
ging or delay. Because there is no ignition system to 
create sparks and because Diesel fuel will not burn 
even when exposed to spark or flame, the Guiberson 
Diesel is the dependable proven source of fire-safe 
power for tariks and planes. It is the power that will 
help America “beat the Axis to the punch!" 


THE GUIBERSON: AMERICA'S RADIAL AIR-COOLED DIESEL ENGINE GIVES... 


S 


Dallas, Texas . 2. .- .... 


Aircraft.and Heater Division 
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. What is the SMALLEST FULLY ELECTRO-MAGNETIC 
CIRCUIT BREAKER made for the protection of airplane 
lighting, motor, radio and control circuits? 


A. The HEINEMANN AERO-MAGNETTE CIRCUIT BREAKER 
—only 2-5/16" high, 2-3/4" long, .865" wide exclusive 
of handle and terminals and weighing but 4-!/2 oz. It 
meets rigid space and weight requirements of aircraft manufacturers for 
mounting in instrument panels. 





Q. What protection against short circuits does the HEINEMANN AERO- 
MAGNETTE BREAKER provide? 


A. A magnetic trip with time delay causes breaker to open instantaneously on 
short circuits and. dangerous overloads. Trip is delayed on momentary 
harmless overloads such as caused by inrush current. Its capacity ranges 
up to 50 amps. on 32 volts DC. Under test (*) the breaker has withstood 
several dozen short circuits at 3,000 amps. without harming the breaker. 


Q. How does the HEINEMANN AERO-MAGNETTE BREAKER react to 


extreme atmospheric conditions? 


A. This breaker~has operated without failure when subjected for !50 hours 
("40 
1. 20% salt spray at 120° F. 
2. 93% relative humidity at 100° F. 
3. Immersion in water held at 80° F. 






8: 
t] 
@. How does the HEINEMANN AERO-MAGNETTE BREAKER perform : 
under severe temperature conditions? ai 
Pp 
A. Under rigid tests (*) this unit has performed with high efficiency under fi 
temperatures ranging from 60° below Zero up to 200° F.—more than it 
meeting conditions experienced in actual aircraft operation. . 
( 
* Above tests made by an independent testing laboratory. Write me 
for more complete information on the HEINEMANN AERO- m 
MAGNETTE CIRCUIT BREAKER. er 
fa 
th 
HEINEMANN CIRCUIT BREAKER CO ; 
| 2 

Subsidiary of Heinemann Electric Co. 
115 PLUM STREET b Be orverag ed TRENTON, N. J. : 
IV 
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maintenance of library reference and 
files; typing and editing of technical 
reports, memoranda and notes; employ- 
ment of personnel; supplying of heat, 
hauling and storing of materials, and 
other services. 

Late last year, the entire design staff 
of the laboratory was transferred to lo- 
cation to take up temporary quarters 
to expedite construction of the new $18,- 
000,000 project. Time was saved when 
authority was .granted by Congress to 
negotiate cost-plus-a-fixed-fee contracts, 
and the first contract under this system 
was approved by President Roosevelt 
as his last official act of 1941. Since 
that time, the construction schedule has 
been greatly accelerated, reducing the 
anticipated time from two years to 
one to complete the laboratory. 





Auxiliary Power 
(Continued from page 115) 


generator and engine at all times. Air 
is led into the sound-proofed compart- 
ment from without through an air inlet 
duct. A small centrifugal fan provides 
independent circulation through the gen- 
erator. An axial-flow fan, attached to 
the rear flange of the armature, pro- 
vides pressure to force the cooling air 
through elose-fitting cylinder baffles. The 
air is then exhausted to atmosphere 
through an outlet duct. 


Special Purpose Generator 


With the cooperation of General Elec- 
trie engineers, designers of the Law- 
rance auxiliary power plant developed 
a special purpose generator to help meet 
the steadily increasing demand for elec- 
tric power. It was important to de- 
velop a generator, within allowable 
weight limits, which contained an addi- 
tional winding to act as a starter for 
the auxiliary engine. 

The generator assembly follows the 
same accepted practices as employed 
throughout the whole Lawrance design. 
The armature is splined to the engine 
crankshaft. The commutator and brush 
assemblies differ slightly from normal 
practice in that they are placed on the 
front face of the armature, rather than 
in a cylindrical arrangement. The field 
is fastened to the cooling air diffuser 
housing on_one end and carries the 
brush holder on the other. The commu- 
tator-brush design and operation mini- 
mive arcing to prevent radio interfer- 
ence. Small blades on the main cooling 
fan provide forced circulation of air 
through the generator for proper cool- 
ing. 







Voltage Control 





Precision voltage regulation is main- 
tained within plus or minus 2 percent 
by means of a multiple step regulator. 
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An equalizing circuit is incorporated to 
provide parallel operation of the aux- 
iliary power plant with main-engine- 
driven generators or other auxiliary 
power plants. ; 

A main line relay with reverse current 
cut-out is standard equipment. This re- 
lay acts automatically to throw the aux- 
iliary on the line when the generator 
voltage reaches 27 v. and to break the 
circuit when the reverse current reaches 
10 amp. 

A contactor is also supplied for the 
starting circuit if, as is usual, the unit 
is to be started by batteries. A man- 
ually operated emergency starter is also 
provided for starting when batteries are 
dead. 

There seems little doubt that auxiliary 
power plants are only on the threshold 
of what the flying world will demand of 
them in the future. Old type electrical 
systems in aircraft may be compared 
to the feeble carbon light of Edison’s 
early experiments, while present day 
auxiliaries are comparable to the in- 
candescent lamp which revolutionized 
electric light. 

Many as are the present uses of the 
electrie power produced by auxiliary 
power plants, there is little question 
that the immediate future will bring 
further applications. After the war, this 
country will lead the world in opening 
up new trade routes, re-establishing 
others, and helping knit democratic 
peoples into a united front for peace 
and commerce. The airplane has been 
accepted as a quick means of transpor- 
tation. But when all the “comforts of 
home” have been added to its speed 
through application of electrical energy 
now available in almost unlimited quan- 
tities, the airplane of the immediate 
future will be employed as frequently 
as have limited trains and blue-ribbon 
liners of the immediate past. 





Japanese Air Power 
(Continued from page 97) 


In addition, Japan imported 28,000 
tons of aluminum metal from Canada, 
the United States and Norway in 1939. 

In 1940, a deposit of aluminum shale 
was discovered in the Hiroshima Pre- 
fecture, and several companies are pro- 
ducing aluminum exclusively from this 
shale, although such metal is said to be 
inferior in quality to that produced 
from bauxite. 

There appear to be important bauxite 
deposits in the Palau group of the 
Japanese mandated islands. They are 
estimated by Japanese authorities to 
contain some ten million tons. The 
purity of the ore is said to be very high, 
and Japan hopes to be able to cover 
about 75 percent of her requirements 


A MERIPOL* 
Will Not “Crack Up” in 
Sub-Zero Temperatures 









A, -50° F. this Ameripol 
synthetic rubber packing is 
being bent 180° around a %” 
bar! That’s the kind of low- 
temperature flexibility Ameri- 
pol offers you in hydraulic 
sealing parts. 


But that’s not all. B. F. Good- 
rich-Miller engineers have 
given this remarkably versatile 
synthetic other vitally impor- 
tant qualities that have won it its 
wings in the aviation industry: 

1—Long life 
2—Low oil absorption 
(maximum swell 6%) 


3—Low friction 


4—Non-corrosive to 
metals 


5—Close-tolerance 
molding 


Whether forV-type, O-Ring or 
U-Cup packings; diaphragms; or 
other hydraulicequipment parts, 
B. F. Goodrich-Miller engi- 
neers are ready to work with you 
in adapting Ameripol to your 
needs. Write for booklet con- 
taining complete technical data. 
% Registered trade mark of 
The B. F. Goodrich Company 

MILLER RUBBER 
INDUSTRIAL PRODUCTS DIVISION 


of The B 


Goodrich Company 


Akron, Ot 


Engineers Tim st isle ae 





































WALLING & HILL 
$1.25 


All the basic mathematics 
required in pre-flight — training, 
navigation, airplane mechanics, etc. 
, Many practical problems in all 
Pa kinds of flight calculations, with 
af answers for self-checking. 













This book exactly fits the mathe- 
matics requirements for CAA 
trainees and is already used in the 
regular pre-flight courses for RCAF 
and RAF pilots. You will find it 
ri excellent for your ground school 
a and refresher courses. 




































THE MACMILLAN CO., 60 FIFTH AVE., N.Y. C. 





Please fill my order fo................. copies of 
43 WALLING & HILL Aircraft Mathematics, $1.25 
B, 
bi Signed 
D Address. 






















































' “PRICE CEILING” 


: FOR 505 ROOMS!... 

















In 1939, The Lexington estab- 
lished a minimum rate—and has not 
raised it since! More than one-half the 
total number of rooms in the entire 
hotel are, now as before, priced at 
$4...all outside with combination tub 
and shower, circulating ice-water, full- 
py length mirror and four-station radio. 

Double rooms from $5.50; suites from 
$12...at “New York’s Friendly Hotel.” 


Charles E. Rochester, Vice-Pres. & Mng. Dir. 


LEXINGTON AVE., AT 48™ ST., N.Y. C. 
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with bauxite from Palau with the rest 
coming from shale in Manchukuo. 

Although Japan has at present no 
possibilities of importing any aluminum 
metal from abroad, her position does not 
seem serious in this respect. Not only 
ean she have accumulated considerable 
reserves of the metal during the last 
few years, but she is also able to in- 
crease her own production, using her 
own less economic raw materials. 


Has Adequate Power 


There is no question that she has the 
electric power necessary, production of 
which is estimated at from 30 to 32 
milliard kwh. annually. Since 50,000 
tons of aluminum need some 1,400,000 
kwh., she thus has power for some 100,- 
000 tons of aluminum and 5,000 tons of 
magnesium. Allowing six tons of 
aluminum per bomber; half a ton for 
fighters and less for trainers, Japan 
has enough for 20,000 to 25,000 planes 
per year. 

The Japanese aircraft industry may, 
like others, experience temporary pro- 
duction difficulties through foreseen or 
unforeseen bottlenecks, but serious re- 
duction in output owing to such causes 
is not probable. On the contrary, as 
long as the Japanese islands remain 
undisturbed, production will probably 
increase. Therefore, the reduction of 
Japanese aircraft production will be 
one of the immediate strategic aims, 
onee the Allies are able to take the 
offensive against Japan and provided 
they possess air bases not too far away. 

Apart from the bombing of the im- 
portant industrial plants, the bombing 
of ports and shipping will have the ut- 
most effect. Japan, like Great Britain, 
has to rely upon imports, especially for 
the feeding of her industrial machine. 
Most of the required materials come 
from Manchukuo, Korea, oceupied 
China, the Japanese mandates and per- 
haps French Indo-China, Thailand and 
other such territories as Japan might 
have conquered. To disrupt her lifelines, 
to destroy her ports, means disaster for 
her industrial and consequently her mili- 
tary machine. 





America at War 
(Continued from page 93) 


into the air. Consolidation of the Air 
Foree air ferrying and air transporta- 
tion commands into a single group, the 
Air Transport Command, under Brig. 
Gen. Harold L. George, presages an 
American airline system never before 
dreamed of. Several of our domestic 
airlines are being extended overseas. 
Our war airlines will reach into every 
populous area of the United Nations— 
to Latin America, to North and South 


Africa, probably over the top of the 
world to Russia, across the Atlantic on 
even more routes than the six already 
operating. 

In addition to ferrying all aireraft 
to our allies and to our own forces 
overseas, the Air Transport Command 
transports personnel, material and mail 
for all our war agencies except those 
served by the troop carrier units, and it 
is responsible for the control and main- 
tenance of all route facilities of the 
Army throughout the world. 

In August the airlines began tak- 
ing delivery on new airplanes for op- 
eration on this expanded system. No 
official information is given, but it is 
understood that two- and four-engined 
Douglas transports will predominate. 

Additional equipment does not mean 
more room on the airlines, although seats 
are still available for nearly all comers. 
The new priorities system, directed by 
Col. Ray Ireland, formerly United Air 
Lines traffic manager, is getting ready 
to tighten down on priorities. There 
will be more space than ever, but when 
this country really plunges into the war, 
the movement of persons and goods will 
in¢rease enormously, and much of the 
traffic will be expedited by air. 

Peace will find the United States mas- 
ter of a web of airways around the 
world, equipped with planes, ground 
facilities and trained men, all ready 
to take on whatever is to be done. The 
British will have some lines operating, 
but practically all other former services 
will be subject to new negotiations un- 
der whatever treaties are made. Inci- 
dentally, competition for Pan American 
Airways will be a fait accompli, and 
it looks as if all these last ten years 
of conversation have been wasted. And, 
by the way, you might have seen press 
notices of persons having landed here on 
American Export Airlines, which serve 
as announcement that Export at last 
is in operation. A huge amount of war- 
end jockeying will be necessary to dis- 
continue some routes and assign others. 

Effect of this new-world air system 
on the life of the United States and 
other countries will be far-reaching and 
probably equal to almost anything you 
vant to imagine. 

Going back to war, during the past 
few weeks our aviation has moved up 
to all the battle fronts in the world. An 
article on page 102 in this issue gives 
a chronological account of this opera- 
tion. Our forces are still small at nearly 
all points, because we have to divide 
them among so many places. But our 
production rate of over 4000 a month 
is taking care of that. 

One of the first results of action on 
these fronts will be new knowledge of 
needed changes in airplanes for different 
jobs in different places. 
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OFF THE ee 
PRODUCTION LINE 

















HIS production war has become one of minutes... 

hours have been licked. And minutes can be saved 
in the building of every single airplane by giving us 
the job of assembling your American Flexible Low- 
Tension Shielded Conduit and Fittings. 


The same men who produce the product . . . the 
people who know the conduit and fittings inside out. . . 


will perform this job for you to your exact requirements. 


Simply send us the complete specification. We will 
tell you by return mail how the assembling can be 
handled to your best advantage. 


42172 


American Flexible Low-Tension Shielded Conduit =" aweRiCAN. METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 
and & complete line of fittings and accessories General Offices: Waterbury, Conn. * Subsidiary of A la Copper Mining Co. 
conform to A-N, A-C and NAF specifications. 1 In Canada: Anaconda American Brass Ltd., New Toronto, Ontario 
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NOW POSSIBLE WITH 


ENGINE 


ASSEMBLY 


ONTINUOUS-FLOW 

assembly is now speeding 

war-plane production in aviation 
plants. 


Lamson Drag-Chain Convey- 
ors provide both the flexibility 
necessary to handle different 
structural types of planes, and 
the simplicity and ease of instal- 
lation which enable ordinary 
assembly operations to go on 
during the process. 


The drag-chains pull dollies 
along the floor, on which are 
assembled motors, engines, 
wings, fuselage and finally the 
complete plane. 


The tedious work of moving 
partly-completed planes from 
One station to another is entirely 
done away with, giving work- 
men more time for productive 
assembly operations. 


Write for complete information 
including our new aircraft folder 
showing how Conveyors and Dis- 
patch Tubes step-up production 


without increasing personnel. 


Ce-erdinated Control and 
Communication Is the Basis of 
Centinuous Flew Assembly. 


Perfect co-ordination of pur- 
chasing, parts, finished-stock and 
sub-assembly operations is abso- 


ASSEMBLY OF 
WAR PLANES 


Ain CONVEYORS 


lutely essential to continuous- 
flow assembly. An integrated 
system of management control 
and communication is of pri- 
mary importance. Ask our engi- 
neers to tell you how Lamson 
Dispatch Tubes are tightening 
up control and speeding up 
communication in well-known 
aviation plants. 


LAMSON CORPORATION, 119 Lamson St., SYRACUSE, N.Y. 


CONVEYORS... 
AND DISPATCH TUBES 


AVIATION, September, 1942 















10uS- 
rated 
ntrol 
, pri- 
engi- 
mson 
ning 
z up 


10Wwn 


ES 





er, 1942 








There are two examples. The editors 
have information that one type of plane 
used by the British is slow in retracting 
its wheels after take off. This is seri- 
ous, because it cuts the speed where all 
depends on getting up quickly to meet 
the enemy. This fault is being remedied. 

American bombers are built to carry 
big loads over long distances. But when 
these bombers are used on the short 
ranges of Europe, less of the load is 
fuel and more of it is bombs, and there 
was not enough room for all the bombs 
the plane could carry. A change had 
to be made. And the bombs have been 
made bigger recently, as you know, and 
that ealled for changes. 

Moving up to the war fronts con- 
firmed other information which is not 
nice to hear. We find that some of our 
friends and some of our enemies have 
better airplanes of some types than 
we have. If you add up in all cate- 
gories, though, you find that we have 
more superior types than most other 
countries, and that we are second to no 
country in this regard. In the types in 
which we are inferior, we have com- 
pleted testing and are going into pro- 
duction on models which, our officials 
believe, will be superior, at least, to all 
enemy equipment. 

Saving your hide in military aviation 





IN THE VITAL WAR PLANES 
OF ALL UNITED NATIONS — 


.s Plasticlear Cleaner and Plasticlear 
Super-hard Wax Are Two More United 
States Developed Products That Are 
Helping to Win the War 


* PLASTICLEAR CLEANER 


@ Cleans and keeps clean all types of 
transparent plastics 


@ Removes dirt and all foreign matter 
* without scratching original surface polish 


@ Minimizes adherence to surface of 
further particles of dirt and dust, etc. 


> PLASTICLEAR SUPER-HARD WAX SEALS 
AND PROTECTS ANY PLASTIC, PAINTED 
SURFACE 


@ Penetrates and seals all types of plas- 
* tics, either transparent or colored, also all 
lacquered enameled or painted surfaces 


@ Affords protection against weathering 


@ Plasticlear Wax leaves a_ polarized 
transparent super-hard film, penetrating 
> ¢ into the microscopic pores of the plastic. 
Protection against the sun's rays and 
weather is afforded by sealing with a 
high melting Sg = Super-hard Wax, Can 
also be used for sealing all types of 
* painted surfaces, This hard glazed film 
has the prope of not attracting dust 
particles, not softening in the direct sun's 
rays, and not water spotting. Cuts down 
skin friction on fuselage—the film is im- 
pervious to water, gasoline, oil, salt 
* water, etc. 


COMMERCIAL CHEMICAL CO., INC. 


Charlestown, Mass. 
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is a hard grind. Several types of Allied 
and enemy planes, firstline equipment 
only a short time ago, no longer dare 
get in range of today’s fighters. One 
of these is the Stuka which was ter- 
rorizing Europe only two years ago. 
Now it’s like shooting fish in a barrel if 
you cateh one. That goes for our old 
planes as well as the enemy’s. 

A foretaste of what could happen on 
all our coasts and borders came with an 
order from Lieut. Gen. Hugh Drum, 
commander of the First Army, stopping 
all military and civil aviation not neces- 
sary to the war effort, in a 200-mile strip 
of Atlantic seaboard from near the Ca- 
nadian border to the Carolina capes. 
The ban includes civil and military 
training and all news photography and 
pleasure flying. 

A point not to be overlooked by 
aviation people is the appointment of 
Admiral William D. Leahy as chief of 
staff to the Commander in Chief. There 
is no precedent in our history for this 
setup. It means that the President, in- 
stead of delegating his powers to mili- 
tury men, is keeping it himself; that he 
personally will head up the strategy of 
this country and of all its associates. 

Admiral Leahy is one of those bal- 
anced-power men we mentioned at the 
beginning of this report. He has sup- 
ported military aviation, and his friends 
say he will give it full seope—as part 
of the naval and ground forces. The 
President is a balanced-power man, too, 
and so you need not look for any im- 
mediate separate air force moves. 

All of which is such serious business 
it seems to eall for a joke, which is 
supplied by Paul Manning, NEA Lon- 
don Staff writer. A Wellington bomber 
was returning from a German target. 
Over Holland the rear gunner’s oxygen 
froze and he passed out. The ship ran 
into heavy AA fire, which tore into 
the bottom ‘and wounded the second 
pilot. A moment later another charge 
of shrapnel set the Wellington’s belly 
on fire. Most of the cloth on the fuselage 
burned, and the door had to be kicked 
out. Down to 1000 ft., they took another 
AA blast, which put the hydraulies out, 
and the wheels dropped away, taking 
part of the floor. A first sergeant 
stepped down and fell through the hole 
but hung onto the remaining spars till 
he could climb back in. At 200 ft., the 
rear gunner regained consciousness and 
reported a night fighter on their tail. 
The pilot got into a cloud bank. They 
passed over a coast at 150 ft., through 
fog and rain, no landing lights. Nearly 
out of gas, they made a slide landing 
in a barley field, and brought up in 
front of a Duteh windmill. “My God, 
we’re back in Holland!” they groaned. 
But it was one of the few Dutch wind- 
mills in England. 
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| Me GRAW-HILL 
DIRECT MAIL LIST SERVICE 


MAILING LISTS 








WORK... 


McGraw-Hill Industrial Mail- 
ing Lists are a direct route 
to today’s purck trol- 
ling executives and techni- 
cians in practically every ma- 
jor industry. 





These names are of particu- 
lar value now when most 
manufacturers are experienc- 
ing constantly increasing dif- 
ficulty in maintaining their 
own lists. 


Probably no other organiza- 
tion is as well equipped as 
McGraw-Hill to solve the com- 
plicated problem of list main- 
tenance during this period of 
unparalleled changes in in- 
dustrial personnel. These 
lists are compiled from ex- 
clusive sources, based on 
hundreds of thousands of 
mail questionnaires and the 
reports of a nation-wide field 
staff, and are maintained on 
a twenty-four hour basis. 


Investigate their tremendous 
possibilities in relation to 
your own product or service. 
Your specifications are our 
guide in recommending the 
particular McGraw-Hill lists 
that best cover your market. 
When planning your indus- 
trial advertising and sales 
Promotional activities, ask 
for more facts or, better still, 
write today. No obligation, 
of course, 


McGraw-Hill 
Publishing Co.., Inc. 


DIRECT 
MAIL 
DIVISION 


330 WEST 42nd STREET 
NEW YORK, N. Y. 
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Back your operators with Wilson Hornet Arc Welders and 
they can spend more time welding — less adjusting. This 
is possible because the Hornet has the quickest recovery, 
the hottest arc, the best welding characteristics. Easy to 
start, with no electrode sticking, no ‘‘pop-outs’’, low 
spatter loss, excellent penetration and a forceful arc, the 
Hornet makes every working hour a production hour. The 
conveniently located hand wheel on top of the machine 
provides single, stepless*control over a wide range. 
Aircraft welding operators prefer the Hornet for its 
smooth, quiet operation, its-all-round working efficiency. 


All live and moving parts are fully enclosed. 
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